,L£; 
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VAR lsBrwserOk="NO" 
iok~"home" 

link— new Array ("home", "site", "free") 
function GetButlonOn (page, arrow) 
{ if (ls8rowserOk=="yes" 
{ if (page !=loc) 

{ docurnent[arrow].src="squre.qif 
> 
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...J&ZJS& Jj? 




fi/jjj aLSjjj CiclSj ((JaxJI IJA jl&jj {jJ& gjlialuLtj ^.jylui CijlS i yJ (JJ**1I (JJ^ 



L-jjLaj3yi L-»jjL>4,j L-&jUvi J-Su Pj-JI i-JLJl (jj—^JI jj—kdl L-Sy>- jjjlj 

JJ — k*j If. — bLjjIj edit — njUtl L-x*-jJjJ& jL—bl J 4 jela'tyyij I jiUHIj Z-jJjJIj 

iZ,LJ%J/ kL^ubjj^e JiL-l jj->u> j-J»j 1 4, .fr-taJ/ 4—fJJ/ SjL^I AJ-lej LZ>yL-uajy/ 
—j — bj tfjL^iSijj-Ajj 4- Sj tlJuJ JjjJlJ 1/ Ufj LxtJLJlj 4 jilSVIj hj-^uJIj i^jLaXSy/ 
ijjL — oJI oj—Z// iziL- < J m u Jj ~L-?Jj Sj—L JLMJ5U cliI .h^j^JI JSI Sjj-jS" •"• i j '-- 7 

.£jj—JuJf) 

J-ftj—Le J*Li jj~Jl>j ZJL* ,Juuu *j-J/ i_y*-d// ,_V fr». $i izJS /J/ iJU Y 
j,__i, cli I ,, i ,, J J/ a-jMJijj Zjj-JlJI jjIjSJI f-LXtj aiLf-jfjXJlj jL&jIj (J ^fil ljl-ijjaXI juuoJI 

J jj—hj (j—t Lf — njj Ltj CiZjLijLdl aJajj Ll>jJjJSj J J-»lll jjJajJI -<— k *Lu f .l...'..l> 

(jjij $7 £j-Ae tsjjJL-Zf/ t L-ilLe. 4£x^ c>-»j ^LjjLoS &-a iflLJI *>Lc)llj JLoj)/I JJL*j 
£-*,.! jJUJIfih-J, L^S-LeJ,^ ^JJof^v U^ij L^U.jJ^l^JS-JLJU// 

.GLOBAL VILLAGE L-uj&l L^SJl ^^M ^LoJ 

- ■*-?■ J cj* V 4—ljJul SdtL-O jl—Kjl dm-.cjjj i—iJUnjjj i.rLiL'* ia >nV /J-J> 1 Lb/ J 

x—t tZil—ijj^jJl oJL_» i r . i ,. 'm /jS jlJj e^ — £^» 5// ^ — »jJjj£jJI Jj-JjJIj 4—jjLt- 7/ 4 uhill 
. iz>l—>JI Z-jSUjIj ^JLxJI (jjUfjJI p-Ltijyi isilF/i^u.ti/ ( —» i t 1 ».f>/ iz>UHt-*".,n( 

Cul 3 lJ L * 3 — w l JjJt llj i£j I * » ~9*J I ,_LS ^ — Ifi >j — jJI (jojjj iZjLjJl^uJI ej-» i t , , ni - J 

4—jjLoj3)!I oI—jjj 4j L .., t .i j 4j * .. . «~* <jJI tl—JuJ tfJtL^i (jjbjj ^ — >-jJji5u <±ljij>j SjLef 
j—Sji L '/j cfej-JuJIj ,jjL»J/ ujJSI lzjLjj^j 4-jj>-/jJ ~ . L o ." U ^-^L 4-JlSillj Z^JjJIj 

If- J— J lijj wit// iZilt-l ..ifillj fjj JJjJ/j ,n.\n,ll j-jjLu 4&*JjIjL~iIj 4—ta»lj Z-jjJjI ( —Lc Lut 

f-LJj Jl i±x—jjj>Jilj 4-jSIjIIj ZSjLill Jj ^ j - iii ll Cj-» fl~J< ill cnLy>LfJuj i—uJL**/ J-jjuCU 

^icl Altf .-.I m^? u /a tJ bOlJ taJljJI J^UJlj t-jjjjjJLi If-tfiJj 4j .,i.,jj/jj/j-£ll 

jL—fiJ/ L0I i ( 1 ,rii" iZjIjjjJIj JaiJjLi c cu/j j . j «* 1 // Pj L~uj ^LtSJI (JJ->3)lj ajj-*JI Jij-jdl 

.c,LjLJI z-, U% j-31 VLU Lot ,jj % c^UI ^^JuUIjJl^u. L^-i JbJ/j (jjJJl 



U, ,jj ^-y/,, .nry/jjkJL-, lll>j2—*Ij L^uLjLdl cl,L^jj>jJI ojjj — by j-JU 

Ju-mj lfjtji,"..m JJ-e p-J-o'lj JjU-Jl iSjLapJI -ziLtjMJI dUj C.L. *t , n / ulJI cuJjZjy/ 
jL~a&y/j p-JjJIj UlSiJIj J^IjjJL-j j_j-l> pjj-i* j—^JjJLJI Uj^jJ Oj-jM &LltJ 
L-jjLjLJI Z-xijjJI xJLdl JjLjJj Jj-jJI jLaUj 1 ! *j+ju j-*j' jUil -zx->j$j SjL>jJIj 

jjljSJI *jj in jjaiilj iZjUjLuj izi LjSI*** -/} JjJb-j *}LJ/jjLJ3/j g^eljjj / i j»l ., n" $-i 

i-jJU// i^jhLJSJI p—tJJ JjJ->J/j JjjJIjjuej JjLill J juv Ch" J-**// pjjMj LmjSJI 

jL^u$y/ d-lj iz,Ljju>j i,! cl>L >.i.*Jl Sjj nil I <Sj±£)l ldIS^JJIj cl>L/jLuSV/ gJL-J 

4—JjjLZJIj LjJj'Lajj'l Z u*,"ll LjjJI i •*! ,o>" jLJl pJxij lujjjjLjj'I jj~£ SjU*jJIj Jj-jJI 

S jilttll .j*l ill ti.L_jJ.tiy L-Xgjjll lJj L-eJI Jyl—i- & i izujjjj^l jjuC JUI JjLuJIj 

jt ,c JjLuII LJj HI I * I .Jlj jSj '(ill r-L-jj 1 ! \ f J- a J-Sp S±jjj> JL*g/ oLfJb LjLJIj 

.CUjjjjLjjl 

iZjL.lJ.ih7 J— 9-1 i)— * I. .nurti- Ou-it* Lig> 4 jjtlc LUX Lib* Li} ^Ls Ljj»j 
lZjLJLUI £i—> . i —^Llv JL- j . * J Jt-jy-JI *-_ Ji i tl Jj j ,.,. .1 t// * fi » ^jJe os-ojju jjJUI lzuJjJLJj'/ 
t Itf, "bjLJ-j Lj—kSIjjj Lf. 7liLuLuj Cu^Uj/ iZiLj>-bX>-b tlf 7 fjJ-Jl 4 T^jJI *-z ui jJj 

(jXJI t Lib* Li/ (j-£ »j-^ (J-? tJiv 4-jhf a j.\ih {jjJuJI < t uj « u^jJ^J/ -u plS U fjutj 

« _unljll £ o L-AjjAj JSIjjl <jZ LMjj CLiULuJI XjzIjSj J^-JJjJ ft t „'. I *■ -ZjLgj^Jjju jl T«j 

. 4JUtJtl x j-jAS ^jJI 

ajL.LLi lC i.llj <>j — U)l Jj — > a >~/JI c> » »' j-\*H jh>fl .'j>i ••<« L >y*j* /» l—tjjtl i)l 

iJbjJuJL—j C-iljju -i £>_t lZi-jA»JI JL-^JI fj—jj LJ dLfjjUlj fJ^—J u--Jl L-£/JL-Jf 

L-uJLJl SjjL-HI izuJjj-Jl £>_!= L-ijUUI i ..i - . ' i 5J 'lj * >jJI /_L» »jJu $1 'miij ij^jljJIj 

. I . ni l/ f/jj C>~* *Vlj . *Vl <JjJuu s-iJjtS JSJ Sjjf-jJl 

M 11/1/1 Jj-iu 



(±yja*dl 




W ...JL&d A 



Object Oriented 4— a-jSJI L_iu>j& 4 >"j^3 &««lu&l ^\1A .T> 

t « . . .Programming Concepts 

YV ...Abstraction ^ja-jll 

YA ...Interface J+&\ ^Ij jj-aic- <J£1 

Y 1 ... T/ze Hidden Implementation ^ia^l V 3 ^ 



V • . . .Reusing the implementation j^joll 



Sid 



YM ...Inheritance tlyjjiM 
YT ...Polymorphism JbLftl fciri^-'' 



OLtjkJ} La J 4tu,tu, 



y° . . .Abstract Base Classes "»Sj^i\ A^LaVl t-i^i^ll 

VI ... Object Landscapes and Lifetimes j*-aUJI jL&i j jtli« 

W . . .Collections and Iterators ol J jSjII j alt^^l 

VI . . .Exception Handling i^UljiiuiVI AaJU* 

VI ...Multithreading <_u»U5l Ajjq>u 



£ V ... jj-aljadl A jo a. eLij] lilc 
£ V ?ii\jUM LJjjij (Jj JjjI (jSl 

£Y ■ ..\-iL> ,J djlijiinill 
M ... ji«il'i»M lUc. jlkj (jlc (^jfl i_ij»is! 

£^ i «ji. >.tl ^LuojJ 

»• ...JjtaJI f\ii 'y^ 

»t ...Method 3J^ 
oV ...UU g^lijj Jji eLJuL IJ] 1:ui! 

0\" ...UU. ,J Cjlui.nti jijIju 

oo tstatic ^t&JI iJS ^jjjJj I iUj 
o Y . . .UU U1j g-.Ujj jJ UjS I JJ tJLlcL 

O A . . .u*k-«l jJ (jjj^i Jbl_ji (jJc ^jJa. UU. Ai] cShcluu 



aLtjkJl Lajll ZLuAu, 




5 LjLjjj*JI 

o \ ?i£u^JI HTML — ; S"«3 ^il! U 

Y . ?liU 'Ail (ji i^LLnJI oULaai yJkUj 

V . . . .tiU yi Al„UVl Obukill 
V» . . .if-else Ja^jJJI a^jLu 
YY YUL?. ^i JjSill CjUkS 

Y"\ YSVrtcA jLfiiVI ^JJ 

V* ...j^dLkll £uuj AjjIjjjVI kuiJL &kL»ll jSUuil £p* l*U iik .« 

4 <jill i_j^j i]S iu jj « j-^"- Constructors oLsLll <£LI,3&U .lie. 

A. ...AjSI^I 

AY . . .Method Overloading JjiJI J**^ 
A £ "(Overloaded Method i£^JI ii>M ^ j^l liU yti^ <-k£ s1 

A£ ...53,^1 ILuVl (.laiiuL Jj^il! 

AY Yj*il liV^i uJu-all ^ (jb fLij] I'ljin't Jsl 

AY ?//»/.y j-tiUI =ulS Cf s ^ yA L. 

A1 Vllj^T J. JNj. fl« *■ r l^-r....l 1.-.J .4-.<-; 

1 • ...Garbage Collector CjUajII jj-^ 

^ ^ Yjtui^ll *uLc jlsu] O^aj i-ijS (jS) 



CAajIxaII LlajA 4JutLu 



■\o ...j.^^jjI^jVI fjill :y.iaj 
<\Y WjSLJI jit ojVj^lJI c> IJL.J 

1 A ... dlliji.^i.H AJul JluVI fJ»ll JJ^su 

^ ♦ o Using Libraries and Classes u^iuallj iibSL»II {S&LA .A 

M . . .Packages fjaJI ^> lUI*jS 

^ • A ...Access Specifiers dj*-ajll obia-4 

1 • 1 ...Friendly &±*A\ jia-JI 

1«1 ...Public f UJI jJb-JI 

111 . . .Private o^l J**" 11 

m . . .Protected ^-a-JI Audi 

1U fiJijL-JI J] Jj-ajll *3*.U« ^ J) V^W I JL. ,£1 

U £ . . .Classes <_iji*-o]l 

1 1 £ ...Composition <-*£_$ 

HA . . .Inheritance ijjiill 

1 YV ...protected Jj-»jll ■&»-« fljalutf ^in- iitti» Ijaii £**«] 

H £ ... Upcasting t^e^U Jwsll ^u-. <ilb* LiJ j^J 

Ho . . .Final Data Q\*A\ cjU»JI 
\ Y v . . ..F/ra/ Methods <$+& <3 jUI 
m . . .F/Tra/ Classes *5MI ^J>-JI 



\ 1 1 ...Polymorphism JliiVl V-*» v 



CiUjJm.(I,IJ LajJI Aludui 




1 1 tUu^tH 

m Winding ±tj& 
"\ V © . . .Abstract Classes and Methods s jja^ll ^ jUI j <_ijL-all 

^ V^ ...ijajjll flil ^ iJjiJI tJjJallj ijjii-aU jjj A».jJ 

^ £V ...Multiple Inheritance xud^\ tiujjjll 

WO . . .dujjSlI jJ-Ssauilj i^l"n->lj A^JJ tiljS-J 

Ul . . Jwner classes ljb*.\d\ «_iji^all 

^ o • . . . JliiVl ajoi*jj CjUjUII 

>° 1 . . .finalizeO *%>» j ^ji^l 

^ ° 1 . . .Arrays cM^aA 

n\ ^Collections Ci\*_y*uA\ 

HY ...Enumeration -uJ £iIjIjk1I ,> £jj t5UL5A 

n £ ... Vector .kuutf 1 ^c j-a-JI 

Hi . . .BitSet > Vector t> mjjS >>1 -^ -^ji 

m ...StacA: a-^ 1 

^ -w ...hashtable ja jjiVlj ^Ijll J^l 

^ \ 1 ... AiaLi ililc jjia_« 4jj5L« liULiA fc^ual 

W« ... Co//ec/ion ^Jle-j^a-JI ^« JaUjII ; uijS 

>vr 1Listflj& 

\ YA YSe/ iiilcj^JI ^ jjj=JIL.j 

W1 ...Map JLJJI cjc Ijjil £u*al 



CiLjUaIS Ldijil ALAui 



ur ... at* U3iu.v» {ii^iu.L pUaiVi M*-» -i 

1A£ ...dl»\i».i.VI tjc. JiSt Jjmfii iliiauil 

^ Ao ^LftJ JalSill lij ^ ciS 
> Al . . .try yiS -iw..J. ftLffiJ LliiM ■■«<•■<-■; 

^ AA ? f lfri...l (fl) iliill «jU"...l ljjSj 
^ ^ • ...AjualaJI i^jlpluiiiil ^Liil Loll ■-**'<■>; 



* •• 



m ...Reader Uu^ll JaLil 

lie ... KfWteA- i-i-oll JaUi 

^ ^ 1 iFile t.i.nll ^Ijii-l t> sjjUII ^aL 

Y • V . . .Stream Tokenizer i-iL-all ? lisauilj ,>aj juuSj iMLAj 

Y * Y ...StringTokenizer t-L-aJI ^.iioJj J-uJI (jatu fUJI Aj 

Y . "\ . . .(^IjSM £ _>JI j ti^l <&■.£ siej 

Y U ?!! l±4 ^Lu -^^ <^*4* 

Y U . . .2LLSj!>U Sjllw Si J LiJ cilli* 

Y W . ..Object serialization >-aU*ll AJLaL. 



oLjLl*H L*J\ Zludui 




1 f cJLfi^S 

Creating applets and i ftljillj liL-a-ujill *L_£j| . \ \ 

YH ...windows 

Y Y • ... 7%e 5a5/c Applet ^l-Vl ^jJI 

Y Y V ... Creating a Button j j *.L5ul 
Y Y i ... Capturing an Event £***. JblSill 

Y Y o ...T ex t Fields iu-ill JjiJl 

Y Y Y ... Tex/ i4raw V^D jUi*!! 

YYA ...Labels cASl^JS; 

Y Y" . . . .Cfcecfc Zfajees (ji^JI jjjLL-a 

Y Y* Y . . .Jtofio tfwtfoH.y ji±\J Jjj\ 

Y V V . . .Drop-Down Menus *j1sl»1I ^31 jUI 

Y Y 1 o ...Zm/ 5axes ^U£U1 jjii^ 

Y rv . . .Controlling layout kjViVflL f&vffl 

WY ...FlowLayout 

YVA ...BorderLayout 

TY"\ ...GridLayout 

TV» ...CardLayout 

Y£. ...actionQ ALjUl JSU 

Y n ... Windowed Applications ^Ujiklll ial jj P Lijj 

YH ...Menus £\j& 
Y o . . . .Dialog Boxes JyA\ jpl^a 

OUjiull La J UuL, 



Yoo ...Java 1.1 Jj—yi ^AWTteSu* 
Yoo . . . ffew Event Model JjJ?JI iJaJI jr i*»j 
T o V . . .Event and listener types ^«la»fl JaUii j cUisJI 

Y V ^ /ava «#«/ Visual Programming k£j*& ia-ajjll j lit* . > Y 

Y V Y . . .Java Beans til*. diLu*. 
YYo ...Introspector f\nz*Xi Beanlnfo Jc Jji-a»ll 

YAY ...j&li i u.vi.,#i <4M- 
YA*\ ...Packging Beans £&#**& <»jj*j 

Y A V MultiThreading fl.iaiuL 4a3> ^ ^1 g-djall * ^>2 . \ r 

YAA iJ;'"! 1 )!! ^O" ^-^jjiibo Cil^lj f.Lijl i^'i^ «j 

Y^ ^ ...3JSAJI »JA Ja> ^ IJI (^italui 

Y <\ £ . . .S^Ltll jjL-x»ll a£jL5u .iliiuj 

r . . y.,i„ijiti ctf i*. ^ u 

nr ...^UiUaULiat j^jS 

Y 7 ^ V Java and Network Programming £te*5& ^jij l&* . U 

V Y . . . .Sockets (_>ujli«ll 

VY ^ . .. Vijn) c!)JjJ/f'^* fr* i*™*^' 
VYn ?!!CjSj1I (jiii yi o^l) '^ p**^ 



aLjJxaII LuiJI ZLiL* 




r Y * ... UDP JjSiij jJI fljiU 

yt© ...Web vj» £ttwfa*j til* . ^ 

V£V ...NameSender g-ajill *L&Li lillj .10 pjiiu 

V£A ?tjjll Aii«i £e IJLj 

r o ^ ...CiLJawil J&ljSj LiU . U 
Vo y . . JD5C dLjVinJI jbI js £- J«j jB si J 

Vo^ ...(jjLjJI 1*1% ill jubjJ GUI ^i*j**j -i^'iiik A^kljj ii^ni jJjjj ^jiiui 

H Y . . .cJSI jj dLjku ^al j5j UL> 
V\V ...Client/Server Application Development ^jjJi/^A t^ULuki jjjki 
Vie . . .Multi-Tier Application Development cjILUI &ua3* o UnWil l jj jk; 

HA ...JWeb ciliuki 
Accessing Database Stored *-J ja-JI ol jVw«ll SjcLS i^UIj — J J] JlijJI 

VIA ...Procedures 
VIA ...JCORBA cMiAu 

VV1 ...Swing lp* J!e ui>iiyi.W 

VYY ...^Sj^iaj ^upill i-»l> «l jj i_J5 rflfcuj 

VY£ ...framework J*d jlU jl^j 

Wo ...TboZ rips cJjAj c LiJ jjiiua 

Wo ...Borders nJJLtyi 



dLjbuJl LajJI iLdu 



WY ...Buttons J j>ji\ 

VV1 ...Button Groups JjjVl olc^*^ 

VA^ ...Icons CjUjLVi 

VAY 1 ...Menus ^IjSlI 

VI • ...Popup Menus *3Wll -Jijili 

VI Y Lw/ foxes and combo boxes jjj^Ij JjJ lApU^aj A-ulill ^.ali^, 

V 1 V . . .Sliders and progress bars ?M\ *LjJ 

VI £ ...Trees J^Ji\ 

VIA ..TaWesdjM 

£ • • ...Tabbed Panes *j_jj*JI tiiU.jlll 



abjkAll LajJI ZLmLu 




)V 



4*1*4 





Jil i. q- Sun 2&j& W""^ ^ ' ^1° ? lc- laU Ail 

iijj^-b (jia. (Jjji> tijJj u^jJj -Stone Age Unix <^ljJ ^^J^"^ 

J< .~i ActiveX (_s s 1 iLa. i"f>ij ,«jJIj ++l7 ^LuJ jjJjoj SjkUil] iiijjjijjfLjLi 

LJU j jjkil 4jjj ^aj Java Builder fjji&j -tftfjjj ^_>£ £kA5 l*S .<_U£i» 



OUjkJJ LaJ iLuL, 



^ M 

L«S Pure Java — ; (^^i U jl tjj=" j^J^ f cW^ V J^J" aA>j ?v" '*'.^i 
' — ^JO^ £4^2 — "^ 'MA* j*-*^ W^ -^.rt ts^'j Java Beans liU. ■" i| .'j.'^ gji 

.Alajuijll ^^JLjiaSI illl^Sklj ^jJJJj tAJj^jjj l^'i'siUa j AadjJI i_Uaa. 
'1 
jj-Lnj i4*UI oiA <_£}U». (j^a tl.}a. ftjia-a ^jri'll ...-i-v 4*111 a^A ^J SUU 4£jji ■""■'-ij Julj 

jrl J=u Vj -(jla-* 1-JjuiU. (jAc I fllji i iTi Ju ^oj Clijjjyi jjft CjljLulajll LjUa *,Ys"i»iuiU 

1 a£ .CjIj^jiII jl Cjljjd^MI <£>. ,ja (jlS ,jj t^Vunnfl Aiu J<Li 4Jj*-« Jj J^jJI 

■ ^Jt'iiini Ij-al CjLujjjsII Jl2ij| (j* (J*?J l$Jl 

,j j_S 1$ — <J*j i^j— Sj 'g — J — JSj Lw t C++ -U1 t>4 Ah'nu ^-^mii <iiS liU. jli ^LiK j 
* "■ ■ .OijiSyi &£ Je 'ulI J&Vl Uia <41 J j> JStj -uu^l 

pi iijj jA tliUa^jJI jjjlxo Aa.tiaJ La JS ^U tjiijiill allaj ^gjc AaIxj V UU. yVj 

U J» ■ **' »UaJ £j> l$o« <_)£» (>a*J AjiluaJ tcjloJ jLu^V AjaAa. i^llife (_>ua1j tagjlliflaJ (j* 2 A ,„■ 

.Ujjc. J [7nix jt Macintosh jt Windows Ji» oS** 

&jlA> (JjO-ll aJJj . Ja.lj aSkj a£o4 (fi JaSS oO=Jj 4»JU|J i_t^Uti l^j| i| ((Jji^llj 4*a.l_^Lj 

tj5uuj .4£liill (J!iLi. (ja (j-\ i uj jAj t Applet «-»J_jdlj ^-?> 0° ?^^ ji^J^ CS^^J 
« Sljll (j a j k Lgill I'ljjll pUJ U-a (>ajj ^J_)a^. » it'ti SjjijL^all ^al^^jJI oJlA ^JiiVi 

CjI ujjjill J— •& ts lc ^cLuii ^1 ^ UU L^j j-tiuio ^ ^1 ^vjlaJl cjI jji>JI J 

l4 j ^LaliJI '*ijSlill 4a.Luui (JS. J£*_>iSI KJ^-ji L*£c tll^aJ JJJ^sJI (J ^j M^ ttji *i*l'iati 

ijLa cjuju^l ^jSjjjjj ^W?-b (J ^j 'W J^ J^ £jy»M jJIb (>c-JiJ liU u^ ^ 
.4*111 ^iA^^ iJj^jHo HTTP JjSjijjjj TCP/IP Jj^jSjji 



OLtjkJJ luajii iludui 



M 



J -lvfy t . h-> ^ J«J1 ■'■/'; (jjll Aa-4jJI CjLJ UJiJj ^jSI (> UU. Ail juxj t*llil 

4_^«jJ| JSLL. t> ja&II JaJ Ailll »i& Ci^ojua Jilj .Pla t forms <J«JI t-il^aioj 
j_^ L-xiLil ljil«jj .Client/Server ^^ client ojtjfl h^ ASkull 
(_i_uiLuil " •'< 3_jjj13j1I 4 >«jjM ^ — *J ts— ^ ' .' """*"' is— -^ <J^' — ""^' t -"^ 
Database Access cA^uA\ Sj&IS J& Jj^jIIj Multithreading 

a cjjJI 3 a^ajJIj Network Programming A£j .ill A s^jj 

.Distributed Programming 

Client- o>-jjM £— 5>»j tj ^u ^ ^?-ajj ^jki i n'i WUI »iA ul* ^*- ui *Aj^ ^j 
^txjjj-JI j .Applet oL_^aijJIj ^-uiij L« ? ljiijiLi Side Programming 
Web sjj— Jl tiiLiajxi uui J!ia. (>» iJa*JI LjjSjjj tj uni g-nl jj £p- »jLj& Applet 

~-l i j»ti Nji"i ajj Ijiaij .SJCj 'S-ljll iaiua (j< p ja£ ^\i<iVi aJJj cJaSJ BrOWSerS 

(j5 j\mflll JA«jill oi* ^ Compiled Form ^J" J^ s^Lc. jj^j -cj^j^ 

■ World Wide Web 

Application Ollnli'W 4iu CJaajual (^Sa. Ail •ija-« WjjS (j* ULa. CjSjjI ^i]j 

Java 5_jxiiljiaVI I— aL> *_ll ,^-JI t*l — li ^ Jj^sII Jj*jj -Environment 
■jijiufll J*c. Uajjj ^Laj ^1 j Virtual Machine 

l4 4—k tJ j&\ i> jiS ^i LjJt Jjffi Lji VI <C++ *il <u>£ liU Ai] jla LijSi L£, 
J L-oS .Bug-free ol_£*ll (> JLij ^.lai^l sjL&V iLASj <_£&"» j^Ji f'Lu ^25 
'J 1_* jj 1J / SiL \j!S LuUa UL> <_±ufi "jjJj LujI ciuij ts> UjSI" »>, 



CiLajIx-aII Lajll AluAui 



<j\ ur-k- J— «j v — SI I^jI j Aiiil ^bVimU UU. Aill Aa-«jj Cilji <,tSj ajSs alS^I 
jl Windows Jji&ll a^ <. <Vk „ Jlc ppaljj ajI& ujjjkJl ^Lu ^jVl s^alij 

4 u,ij ^jj.lxJl ^Jc. J«JI ^ . i^oj Q^^ojiJI £Laai -lAjJC j! Mac/OS ji C/ilix 

**"*->* (^ ffr^J^ IJiVSImiI (jja^jiall Uutjij £tAuU Ijfcj .<4JJ Lgl (J j l fl...i"« ClI jjVlj 
.Aija VVlinj (_5 ill aUailb a^JijxA (JAjlj C(jjAjJJ (^ill (JJjlull 

Sj — a.j £-« lijuL* (JeliB V l$jla nJwifriH UU. Aiu Jib j^Sii lala. i*i U»U*i jV I_>J»jj 
V '") j-y' tlili SjSlill JjLum gJUs lala. Jji-^ Aiua . Jjjuiall ^Uki ji ajjSj-II AaJUJ 

j»l.laJ ui'il Aaia. V t*ilj£ .Ulo jiajjll jjjSJ ji tiijalill (j-ou^aai j»liiill «^jl«ll ^"tiaJ 

.C++ A__iJi ^a oljMj >UaiVl jjLum jj iu ^illj Pointer ^JurJ _>A>1I 

^|.}aJ — J Sjl — el u lc £ nij *.LLiVl AaJLua (J (Jlii p- j_»*ji cSlljA lala. Ail (j - — j 

JS.,„t"i«1I ,1 'if n\\ Jj JJ^ill liU. (JjjluUj .5L-J _>uati*ll .1 vn.-V ■*»» l^jjSl jiajill 

■ Interfaces iiA$a.ljlb C++ Ail ^i .ija._aj 

Cj| jj all r-^^iS ($iJ£* £p- ^Hjj (Jj-oLq (Jajuij Ailll ajkgj LJjjujll i—lljill li/fc .j <Jjla-iui 

A il »l.iaJ uil Je LiA lilai&l Sslj .AAuillall AliaVl pUacj a-o l$ji iJ_ja.j-4ll aIuiLuVI 

Oljjl q—h yjl »l.iaJ uil AJjla-o (jj^ tii.lja.jAll 1$jI jlitaj ■ «"^ "■ AjuiLjSlI lila. 3-», »jj 

j Microsoft Visual J++ J — i« <Jb"JI ^ ojjajj lila. cjLa.jL«j 
j fcj jWI tje j^juojjui (^ill pjUill (_j1jS11 ii\3i IjSjij •IJ'jjc. J Java Builder 

I iaJUfcj .LiU. Aill AJSUikill c_Lll_»aJI fJbl ia.1 iil Ajj ajijji cS^llj "djju^/lj lila." (jljJ*J 

ft i_jk ^ jiiU' dlVl?-4j lAouibill lila. Ail jllilj tJjl « ;l»"l >^il (^jUill Jla-all <a.ljl lilli ^ 

'"'I *^ ji«h ij& ^a jel al^ajjjil (JjS Ailll 

Thinking in «_itiS ^i i^ja.^all Aj.unjll jlSaVl ^le <_j\jS1I li* ^i U^iel j31j 
lj_Jij A_j9 e^j_a._j»ll 3 — H«Vl lu^aijilj Bruce Eckel jw^ll Ail>J Java 

(__i t_lljSll Ajl$j jj BJjSlall «>lj^ll (jx JU^xJI jj* Ij^sluul L»S A g . fl^ Aljfl-uij l g"l , Vn\ mil 



CiUjk^l Luajll tiudu, 




J — cljS A =>-4JjS lllVLa-all Cy A^ 5 ^ t?3 ULa. alv^niLl isLtiall J>«Vl i>> J£^ r _>" 

.Ujjc.j CiKiiiiH Aajijj lillJS t(_><aU. J^inj Oracle JSIjji a^sjjj ol jVi» ill 

tlua. lA^iill AILiijc. Aa-ojjI] AluiLuVI aJAlLsll obSlI I i& (Jji (jJLrfl (JmsHI ^ *• jjiiui 
Jjjajll £ L3 1 ^luiLuO/l '"'!«■ -Wj tAa-ajJI (j* p>JI l^frl «&bdl Jajjaiil 7- juii ajiiu: 

JIS iVl 5 jj-i=uj inheritance & Jji^J ajbstraction 

oLj iljllj multithreading sj — uUslI 3 — jai*jj polymorph! s 

.Ujjcj interfaces 

^jSj—uij imethods (jj — Ul *LijJj classes (-ijiooll P Lu ajjjSj tLjl £jljVl 
.^«l jJI (Jjjjj "^jiiS I j™ r>»i»"j Ailll »i$J "j 1 "j 2 c-a ^_W *M">^j 

^ 3 4-aJaJiiuJI tllXala-all J (JLaia (j£uij UL> <U1 CjLulxJ TCjJajiw /*-»/>// (J^HI j-i J 

.^LujiLujII aH&I C.IL&I £* 4*111 aJA 

4 iJU'ull (JSLiall JaJ UL> IflU.Yv'liiil (Jill CiLiSill rjij -j«i..A i^jjuiLLII J^oiil <J Lai 

Garbage jijll A-u-ic iiAjLull <"*■>'« fl.WimLi jmlvM .Jlitill i_ii=Jlj ^uIjSjVI *j411j 

■Collector 

A — jilS £j uj ti-ijiuallj dlLuLull al^iluil 4jsjS r^^ij ajSiui i(jJijLuJI J^aMI ^ j 

.Inheritance U> lijjjjSllj Composition i_ijiuoll t-uSji 

(JIS u^f| AjJiu AluaLk ahVlml AILS (jc AJLoLa SjSJ pUa&Jj ajaJjui A-tLuJI J^oASj <! 

ts — 1*^ 4_ia.ji5l A_jLc «il_j — aJ A jij's j tl_aL> A_il ^^i Polymorphism 

Abstract Classes and iij^Ji 6_>lallj t-ijiuallj i Upcas tin g 

.Multiple Inheritance xulA\ ^jjjjjII J& AiLajfL iMethdes 

a — slli-«ll ^IjiVlj i Arrays Ci\ij»mA\ ^\muA AjsuS £j&* fj*^ ^ilf/ JtodJI ^J 
Enumerations Cibll_*llj Sectors A^VlS Collection iiAs_o*a^ll 

.Ujjc.j Stacks CiLuliLallj 

CiLajIxmU LuljJI AIlAui 



Cjleljjj — uiVI ^liaj — uiVj *\ LiVl a r n "-*J ^W> f»W* %iL& ~ j.V«... iXmuUII JuldJI ,J 

.diUUSiiaiiU Aluiujll ^IjjVlj Exceptions 

. jj-aLixJl Aiuijlj dlLJuJI !--■ '■*■ 
•» St'lll jidlltj "' . "..J.'^J Jsljjll f I -M il 4j4jS ^- uij . -«i.. t >*ip tfjLzJI Aua£ll j 

oa— ill t>W—L«j Text Fields u^jll Jjaa.j Buttons JjjVlS ^jj*J 
Check Boxes <3_kjll jyi—i-aj labels cA m.^tilj Text Areas 

.lij — ui« 5 — 9j*xll JaLajjfl al-laOuiL isl_$ill UiU^'i -<-lti 3jii< I ■ •-. ;1 ^• j.Vi... j .Lfc uc.j 

Dialog Jj^JI dw-^^J Menus ^jIjSIIj cAiulull ial_>j *Lij| 4jju£ JJ AiLal 

•Boxes 

Visual A—ujxll ^-j^jJI *.lj_ aJ 4_jsjS j-j uioi _>«c ^'iiiy Juai// ^ U 

.Java Beans UiU. ^A-y^ ^l^aiuilj tillij liLa. <il i>i^a Programming 

I sla. ^ l^liiijil (^u ^jll SJU-laJ CjLu&II ^a! j-jJij ^jaiuu ^tuG tMl// Juaill ,J 

i_l uiLill A_j.Hxj JjaJ — uiU 5 JC-jS j»\^ a u II g"ljJ SI f-iSJ ?J 3__uSj u fcj 

iij jLJI j^Lk-fiuill AijLiaj aLSll AjLS r_>*ij Ljajl ajiiuij .Multithreading 

.l_jLuAjj]| (JjUluaal j dllcjxa-aj 

networJc oIIj ill A a_«jj 3 — 1L£ ^ j — iiw iju_*j!p £—jIjM J*o—&B ^—i 

i jl$ aJI <-jjj*jj j»Usll ^jsjS Vj ^jiiioi <lua. .laU. ^il ^Ijiiuib programming 

7- j liijjij tCja^ll (jjiij (J tjjUj sic j>Jiij j tSockets uAlA ^> cW*3ll ^*£j 

^Cl lent /Server uj — 0/?-^ ^H u*^ TCP/IP JjSjjjjJI fl-iiiJ 4ji& 

■ [7DP (Jj^JJJJjll *l Jajul S^jli ^yAui I jji>lj 

iLiU. 3 iJ »I^sj Jj i_jj <jj)l-»*i «iL>iJlj flail ajLS ^-jijjj! i^«p (jmaLLII JloHI ^ 



ALjLlJI LaJI Uudu, 




rr 



IjS (_g 1J (Jj—juajll LJL> Ail fl.iyu.il 4ai£ £ jiiiui s^iip (JmJLuJI JuaiJI ^ Lai 

IjS 5 a^>j ^sjS j . ODBC Sbty £* Lpjjli.j JDBC SbSlI plJii-L CjUm^JI 

.UL> AiL Oracle 

' S .'P I >S A -Ivl-i ,.,! J a tf,n<\\ ^ojjsll g-oljJl U-lE AjSjS tjjjiui d±12k iSWlDg 

3 >"< ->ti ftifc CiUljaJ 



LjLjJlJJ LuajS Aluilui 



fe 



<t*jjti Z&ajP &}*ijjU ZuaLuStl pjAtiJI 



<fof 





m 



vi^P 




Object Oriented a — k^ill ^bjc. '<^»jA\ ^li <Jjs i> "-Jj*- 3 
Data till — lull fj^ii ^a U^cLuS OOP Ijluaflil J Programming Lo£ 
^ojJl ^^uujjII jjuoiJI (jLa tJllil .^aljll J] <-jja1 J^ ^.'jijij 



CJiajllLall LutjJI 4 ludui 



4kj2l i^aje iz^jJl KUJjl fjiUJI Y 1 

j_jjki ()? _i ^a.^c.1 — ui ^ -.Managers dHj^' i^jiw* (^b. ^ 

Analysts and u umr-iM lj p j\K oi l csj5 — ""> ts^ L»l ^ 

iSt — J Modeling Process k?.l<u.l *.lja.J ^-aja ^Designers 

j «3o«JI £-ij — oj ?-j — <±>j jli i Programmers (jj=»-ojj><mI <_$ji""i j^j * 

ts — j& ts— 1J ^LiLjaj c4_ijill AlJajc. Aaj.jJI oljjl ijSj Object Model 

3M . .■ ■« 4lajj-o 4ji-a_)JI 4jLoC JacaJ i j'll ji^ « 

3 j^JSill Ai>yij jffiifl tjc jjjS Jlij Objects jiolMb jjSjjII AjujL < iViVi j 

a a-«jJU *bSll (J Uulu ^jliLoII ALjUl cjjI£ -£Ia .Procedurally Z£\j*$\ } 

^jx^j j Ji a^UI 0- jj£ .xie fki (^ic ^jjl^j Smalltalk &* Ail j£±\ .\ 

IJA j£j JaaJI t>=J) Af&* 4j1 Liljisl <4J-uu V ^Ij C++ JU tfj^t Ail jUiJ .Y 

Third-Party iM—jII *_>-^JI oL_ii-L» A—sUa] a_ «u /jVl ^=lj J^ j*Vl 
^ji-^lj i(Standard C++ Library AIJjSII C++ <j&*j Libraries 

j.^ l •■.« fuM.rtii (jj-jij pIjjsJI o^ u^J • V^ j*-*^ f*"" ^^ ^^ ^ 

(5j_aj '.' J< j" o-C S jl—JC CJ Mill -UuaAjll 4k>5ll Alula je ^>jJI ^^ ui* ^ 

A__U£ j— jjiu A-iu i— jLaj ^_a J— j «Ja— Sa Compiler ^jo— -j Syntax 
y,j ..., _, J^ ui JSi A^u^ Aj&> l >iiffi Development Environment 

| ^-, .., <, ^15ij 4k£ll ^luajc. ^?-«jJi Ajju.Im.VI fJfcU-11 jcjjjai" J^-aiM ^ ^ f jSIm, 

Conceptual ^^^ usj^ J* &h Java V-jJI '^ JS& 6- ^ 



ljLjIlJJ LajJI Uudu, 




f V 4f,j& ZuejG if^jjil iiuLu^l fjilUI 



f l a r.yi .lie. U«l£ia liU. ^.Ijj 4jUS -MlAi yr-uaj^i <uL j3j«j J c*lU o^ t Level 

?!!<_jlj£ll lift J«l£ SpljS Ji/frmV £jLlb jrtiaUu. LiJ j lj>-aill 1JA ftoljS t> 



...Abstraction ±j*&\ 

. UbAj J3kj 4j& all M '"*■ * a oil 

L_Ajjj tA^ixijLwll <5U liuni ^jjaj (jc SjUc Asseffijbly Language 4*1 Xu«a 
j Pascal j Fortran oUK Imperative Language 1^lu!\ cAilll 
a< ...•■«■ jjjS ^ J] ijjkLo yijii'iB CjUUI jixjj . Assembly a*U aij^j ^ C 
i »■■ j j <j"> l ■-»< jV- ^ j sj l^a V"UVl jjj^jII V^ J X 1 Assembly ^ 

(3__jiiaJ ^«Jf<JI tjic- '.'rj ^lil V".' f>J& (e^l 4iL*«ll ^J JJ^I (>> ^ L_l>AaJI 

Problem aJI uuJI jrij— «jj Machine Model ^— 1VI jr Jj^j oh JaUijtfl 

2— oIjj ''j^; (^jLuJI .LLjjVI jUjV LjjlkJI j^=JIj .\4laj fjlua ^1 Model 

.AJlc l^'''lj' - 3iKj AjbSJI 4win 
1 .1 JlmJ ^ax^ J dua. t^U. .iiLi. jlSii APL j LISP Ju Cjlil OJlS ILlui 

?J _Si CjjI — Si PROLOG 4*1 Ll .Algorithmic CjLojJji. J Lists fl£ 
.Decisions Chains &\j\J&\ i> Ju^jU ^11 JjLuwII Jjjsjj 

^■l_Iaj Laiic. (jS^ '(JjUjuJI (ja "L^ali. iaLaJ}! S.lLa. Vjla- f»>l2i ClilS 3jLLull Cjlilll (j* <_sl 

2 jM< Cj| j J «-«jj oil jOiL 4jj/ cJ*^' SjJaa. ii.1 i J l'l^ «J 4a.jjll ( _jJajc. In f i ll ^ Ldu 

J' l ■■■«ti iaLajl o* Jaxj (JU 1.1)1* ftii-aj V «-ojfall (j^ "^^ t ji^il'ull (_JA*^ 3jjjili«j 
. lualixJI fJA ft JJ^ JaLul ^ilxiil (^j^A 3 cl) ^""11 ^*^ ^-* ^-m>^ ' <JJ^'l) P"^J^>^ fTiniJj 

!-• j iSj jJI i"i *KM 0(ilja cdjS^J t(JaJI ( tinj (^JJI ji«Jjll ftpljAJ j»J^J LoAixi t*\li5 

.liLui UUjSj ijA\ cjlilll qa ^Jj_>» jj^'j lS_p ^j?-4 ^*^ '^b"*J ^ .3Jlui«1I 



CjLijlt 11 f/ Iiil_y/ Aludui 



4±jl!l ifulje 4^ajjJJ IfUu&l fjAtid) XA 



ts^- L?i^ '(^"J Jj=^a U& » jW >-aidl [jb jSJj ( j*ai& <^ft SjLjfr f ^ ^1 . \ 

LSI ^ aJ (j5uoj Ll_>laj .«UuiJ ^jic. CjIjLuJI (jlaiu jLaJJ «U* . ilU". jjl '-*!'< V ^ .ClljLu 

J ' ^'»^ '^A^J (j^--- <^>L°^ 'S-L)Ua iSjLl) l$lso j»jSi ^1 ^iLiall ^3 «;- ~" eja. 

(_£.} — 51 I a I jj l ^k .j jfij (j I^jSjU ,^1 j irtUl Jl (^4 fejMk* £jC Sjl* g^UjJ ^i . Y 

f»j — SJ l J — >-aic jjlj i_dk (JIuijIj S-1C.JJ Lo^iaii .(JjLuijII (JJjla jjc lillij 4l»B (jl ' ■;■ j 

J — jic.1 < J ^<ij t^jLiaJ Jii .jjuaixJI li* ^J Send a Message AJUj JL-jb 

Ja — «j »1 in'ij (jS-«j ilua. t^jM j^alifr £>•* AJjLa 4j 4_uaLi. Sj£)i j ■-**<*- ,«| tiiiLaj .V 

Instance of i-La Jlu AJjA £& SjLe j* 1 ^ J 5 t$ ^y* '^-^ j**** 6, J^ • * 
,g jII J31 — «jll ^»*to ^ > imW AjijiLuiVl Sjj^llj tJaAjll 4jLuL« '-Lyallj .a Class 

J (j «i>ii <j1 ij ■> j tdlil t Shape J^jui ia*j t> ji-ai& Liji ja Circle SjM 

'*'! V ■» a Ail .iaj ^JjuaLiJI al& Jf**JJ . (J^jSill ^unift (JjLuij (juSJ ajjI^jI jin'ir. (Jjt'inij 

.'Li.jjll ^JiJajc. -La-ajjll 



.Interface jl^JS) ^4*lj >-a^ JiS 

f. \ A)) 1 »<.; tS^Lb 1 )/! j-Lju^ (> J^ 51 ^° ^J ^ i4 *-J& V^JC" ^-H 11 (^ 



CiL>jk.ali LJijSI 4 J i.a. ti a 




M 



4*.jj3I ijuaji A^tjjii ifUui/l fjitUI 



u j « Light j-^c- tjc- Mja.1 t*lj£oj j^l CjblJall Ul iLight i^ill J i-iu=JI 

.Ajpkbj ^-atijj jl ftjUj jl Actual jl a^Uiaj U 



Type Name 





■\ Light 





^On ( ) 




Off ( ) 




Brighten ( ) 


■U 


Dim ( ) 


H 





pLijJj (^i« It (**i\) jAy»H liji j—i iJuj«jj Light i*ull _^i> *L&J IJJ <^> 

: Jiuill (^k. WeiV ALjiJl {JjiluAj Light ^i <>» _>-aJC- 

Light It = new Light ( ) 

-J A j.~\.\ \ .J \;W» aS^jILIj »Lu]I :^lo ji^'wll li* ^J] aJLwj JlwjJ ^jkWt ($1 

It. On c ; 

.^a.1 _j]| oJA oJiaj Lo jji Vii\\\\ Lai 



The Hidden tt U^ll i-jtift 

. . . Implementation 

.4 v s< .Si— AJa> CjUUj LlJ f.Lujj Class Creators i-i^ iiAliio £j*=J (j£«j 

d\j*\ (jj.1 w^ ^ j^'i Ai» ijj^I Client Programmer ojij g-«jf« ^^ 

.^jju Jiij tijULjkill jjjkil l^liaauil (jlu ,^1 i-ijLuaJI <> Toolbox 



£lLtjl*.i.t! LuljJI Aluiiui 



4xjj]I iiuije A^tjjii iiuibJil pjilLJI 



U i_yaj^i fJ^ *-*"* *\*i j&* Class Creator «, '***& ^iu i> i_i^JI U 

-I \A."..,1 . j I-i*i t H j *)/ jJIjIUj i<Uc p.1 jao!l ^JSJ <ilia.jj UJO^ (•"Jf*^ -™* LSJJ^ 3 

^ajf— -J j — 1«j «u^ l?^ Class Members <-*—» f.Lic.1 £-ua> A^Aj] JU. ^ij 

JjjuajSU ^Saall jUa.Vl i> j£S ^ JjJaSJ c*llii t< *,n\\ lii. (^le. Jac ^Lj f.Uilll <jjO" 

^.i j__2l^i ^j-jj jj^jii j ojjj 51 g^j^ «^-«>j»5i ^m ^ j* jjSfi Mf-Ji o 

■tA.j J jjjj Ajliljll AjLII jjjii ^j&all jxu^i^ ^-IauJI j$a ^ISil i jjmfl LI o 

.(jjjjll ^jioil ( _ s ic (illi jjjU 4jii£ jj-o 
:<,i& Jj*-ajll ^LiL-j-j iSaiU AJtill ^culiJI oLKll UU. Ail ^Vmi 

.<i5l.ic.Lo «-ijj«5ll li& j^J Jj*-ajll ^V u^ ^ ^ -Private S 

ihjjj-^\ i_i -Jl J Ijc Private jjjS ^. ^1] <u2 -.Protected * / 

t j__LL«>JI f.l__ ^bcVl t^-J J>^-ajM <— &*> inheriting class 

private u > """ «•' rubc -^ 1 ^ protected members 

.members 



Reusing the j**j3fl j>l^a^t 2jIp) 

. . - Impl emen tat ion 

L^ljiU Sic) l)S-J ^ J^J 5 ^J t^ J V^ (L » <-^ jW^J *^j f^ J -^ 
.A^jjII V^> V»J^> >" (^ ^-* il O^J=^ <> V 3 ^ 1 "^J "^ ^ 



c&tjhttt LojJI Zludu, 




f ) 4*jtfl luajp 4+ajjU Lulu,)ll fjtUJI 

»j ■"!;> ■ *-~W li& (jx j- >■•«-- fljijJ sit) ^A l_ii-a ^l^iluil Sjlc'jf -kui/ifl AajjUI 

i_i .-oil i_jjbj (jl u^»jj .member obj ecfc j^ac jjuojc pLijU l ajn.nt L ^j 

<_JjSjj1I J A—Jo-fllaJI fti—4. ^ uu -LS J^Vl j*-aLJI (> Jauu lsIj JJC l^I j> JJi^il 

s^j a._j* ■ «jj'-- (^Ifc bLi&l jj^a. i_i^a s-ySju pjft <^jj <^j Composi tion 

."has -a " J "<^i«i" *£L ^ W.UJI oi* Jajj o^yj -1*^- 
private 4_^aL jaIsJI <.'».oll ^ member objects _yJa*]| j^Lic. oj^jj 

'i ji'i'tt Cjjj pL£l _jiia*JI j- -J ir. jjjij I ■ '-J' '^i</ij . l^Umn Jja.jJI (JJJJJI _3^>JJ 15^ 

. J&i ajj_>« i^jl-iTj L* run time 



...Inheritance &&jjpft 

flj ajj (liiuLO ^_ja.JA j' "'"*- -Laj -I N-i."...! (jioj lillil t4 mm) J>«) /^ *■ ifM & Ifril 

« ■■■' .Inheritance ilujjjSL <u«uuj L jAj <ule. ti^bi«jll jl dUL^I (_k»*j 

\ a jrtnii^ 4jc A&jiiJI (Jiji-cJI Li 1 Pa rent Class <-J$\ >...i.'-a l U ^Lofl ULuall 

Derived ASL^i«ll <-ij) i.ml J Child Classes *L_bSn j-j ji»nti j 

•Classes 

JjjX-a. J& c*lli c^^J^aa i-jVI 1 iiml Jc. jjjij ^1 djj^a. JL. ^ AjU JixiLi j! i_taj 
r-L—jLJI 4_4lS -l^'...l) liL kil <j ^JJJjill ^jLc JjiJJ flj .*L)VI l-J^Li-aSI ^ jilij 

1( _uiLi)fl t- «>^ y^jj W*4 <-)j^ (^ -^P?- ' '«"•» eLijjj f>j& <^u=>- .extend 

f l ■ >.r- ^f I XAfta. jjft LSjiaJ V l^^ U^AJ JjJjIJJ tdj^i ^JJ^' ^jLc frl ja.Jj >JSJ L^jfcj 
jli tdlil 1( _uiLiVI ' «■ "^ ^>o AicL^u AAjjU ^LiiU LlaJl ajSi Ljjj iaiia Aj^aJI JaxiSI jj 
jjuaL_i& Jl IjiLljj LaJl ijSaI j-luLuiVI l-ii-all JJ LflJLljj liljS^oJ jJill (JjLijll A4*> 



CLajliutll Luajll Aluiiui 



4a.j2!l i#*jc. Z*-*jj11 lujJj) fjAtiJI f f 

.behavior <_s^ijJI o^ Lji L»jIj 

J aJJOj ieLuVl l-ijij-allj (^jjiLuijfl <-ii-a]l ^ JJJaiII (^Jc K*heLu>J oJjLo <ijjla •*?■_£ J 

<-i — "-oil A g^.1 j ,ya \f. ja. (JjSj ^5 Ljjllj frliJifl i_ijii^all J] oAjJa. iliVlj AiUij (^JiC 

.^L-Sfl 
t*l_jLu JJJ«J ^jifc ioJ«J t«.LbVl i_iji»jallj (juiLuO/l i. <i<-ill (jJJ jn<i"lM (_5ji.l 4jj_>la t2lL\A 

Function A — JWI 4 — Loj^j axo uu L jAj ^^Vt 1 ti^ll ^ ^LiVl i-L-all ^Jta 

^l^ij — uiU ^j3j tSljlSj ilh^' <-i"-JI (J -Ul^ll t -iu*j t.\-&& j»jj t *''j' v Overriding 

3 -^ f''^j .<$^ljll [_>uij *U (JJ ^inl injfl ■ «■ — " U*il LaL&J 1 fl ll uU (jjSim (jJAuLall Hfl'lll 

« "'J La J&J o iipfl t ii nil tj* _ji rt'w j (jf*l> » « II ' »' rill (jd jin'ir. (JlJuiLjii (j^&J i^U-l! 

L^al .i!j — jjjill ^jBlaJI yUJI ^ j pure substitution ^^ J^VIj 
^\la JjSlI (jIai <uV <.is-a ixaj (jj j-^i eUiyl i_ijii-a3lj ^jjiLuiVI t «>^»tt j£ 4JDLJI 

."a circle is a shape " J^i ^ SjjI^II ch 

£j uijjj i^lljj (3Jui*ll JLaiU S^la. jU-^j _>J-aLlC. 5jLi] (^1! jrLtsJ CjVUJI ^jiixj ^j 

5jLiC. LjSl Cj^uiliiiSfl JaAJlb il^=JI iaajll Jljjiuil aii (jl (j^AJJ ■■ i J' i ?- ■i»*J (iLiulj i^vljll 

!> '■> *■ 3 .IS— like -la*J l>» A5>LJI oii 1 i.nj (jSu«Jj AJLU tliuiJ oiAi JI^jIji^I 

l(JJ-^ tll^lj Liyt - i M "'"J 4ill ji-JJall JaAlSI ^.1 j (jaii ii-Lj J Jj^aJI iaiiU tjS-oJ ^SL=JI 

.^kflVl i»iU U>U5 -UU* ajL Jjill ^IjLu V «fllil 



CiUjlt-tlt Luajl\ A LAu i 




rr 



HljjJI ZLajfi if-'JjV Q*Lu>9l fJiUJI 



♦ t hi *T ■" ■" 



.. .Polymorphism JlUfttt 4jjj*j 

Ijll (ja— SJ ^ lfc I^JIS J-iUxJ ■ oji.^ Ajjlc; eLM ^ -icluU 4j| jjll ^jU UWtf US 



Shape 



Draw 
Erase () 



^\ 



















Circle 




Square 




Line 


Draw ( ) 
Erase ( ) 


Draw ( ) 
Erase ( ) 


Draw ( ) 
Erase ( ) 



2 ■». \\ . - _j_A (_ij__Luall Aljlc l)a pjill lift *-« l$J aUSlI (j^oJ j«jSI "Lalfrll J_>*ifl Ja.ij 
2L_Jj£ •'^"■■■* t&L j_i«J AjV j»U _>«Vl li*> .(jUiLiVl iJu-all (> jjuoiaS (JJijiLall <_ii^JI 
i " i Vi lili .^-uLuij/l ' *■ "N ^jJali-4 4j5LoJj Jauulb -L-aLaJI Jjn-iU"iN (JjkLajj JJ-«JJ e _>?■ 

< »"■<" ... (^jJI jx«jill oi* "^dji^l fl.iij*«lj «^ilj_j ill* Triangle *£*. Ja-»j ^iLiaj 



LjLjkJt LaJ ILmL, 



4ljlll AMajC. Zj^jfU ZlOJll fUtUJJ ft 



alia J£ &ij Sjja.j^l ,jj-J)i\ JaLcjVl AjL ^i LaS Jj^aJI .kaill li* jj^uia J-vm 

.extensible £»->.iili !l?ll g-UjJI oj^ ,iA ul^ "^ 

void doStuff (Shape s) { 

s . erase ( ) ; 

// ... 

s . draw ( ) ; 

} 
5 — Wu* JF- (#t* <^ ' Shape Ja-j t> Jii ^1 ^> .^UUr. J 4LLJI aM jjlu 

: JUI Jliall ^a IS aJWI oia, L*iilJ lij LI ( -ji-..- 
Circle c = new Circle (); 
Triangle t = new Triangle () ; 
Line 1 = new Line () ; 
doStuff(c) ; 
doStuff (t) ; 
doStuff (1) ; 

J hil l (>aiJ IjJ^Sli g rj-> ' ^i J^ lW" doStuff ( ) AMI oIc.Suj.1 jb Ji^Mim 

: jkuJI 315- iiUl 
doStuff (c) ; 

(^j « l^^,^ j""''"' ^^ ts^j *j&>" p2 -i* Circle ajjta -*"j i>« I^jAj- 04 ^* JaaiU 

"Circle is a <Ji& O' 1 ""J^- SjSl^ll j j^l ^j ■ Shape: d&>5> iwj 
I4IU11J AJIjlU jjLaj fSLuij aJ jla i^llil .aMI aJiA, ^l^iij.Lj l^flun I jj (jiaj Shape " 

j fcj iLuaJ lfr5j^ Circle Jx4jil (>4 JvnVill cj ^iUj ii i Shape JmJ (j-« jmir. (Jl 

■ LaLaJ .,5 1-1*1 <i jj 

.JcVl jp^ ^yj>ll ^ii «k WjB -dlij Upcasting 



OLjkJI LaJI ZLdu, 




f& j&jUI ZL£j& h*>jiU Qulutil juttldl 

' - '^''j'- i_U_ (jji iCircle Sjjh i__j ^ j- -~>- Je. Draw ( ) aII-II ^j-- -ie- 

ajSj iu jl Square *-ij* J-** o~ jm'wi (jl*!*!! -Hi _>e- ' ^J _y*-° j^_P ■ :i i*^ 

• Line 
ol — * '^jj«JI d_*?-« Shape _&- i-j (> _>-_-c Jl Draw ( ^ <_L_J -i& o-l 

._£___! JLJI Jaaill Jj,__I) ^] j'iajj (jl A_L_ijll a_$l ~'^ ■ --H t_jL_ll 

A — ^ju ^ — ,Ua _i_.j Java Compiler li-> ^-Jm jV nJ*ilL; ^jIj c-^ l_4,j 

«___! .«_w _LjL_j ^ill j..._,ill _x_i LLu i_ij*j 'if <_li doStuff ( ) 4j1_1I jj_JS 

j «■>! (jL_j.3ji.jAll draw ( ) 5___jj erase ( ) 4___j ^lc___l <JjL_jj_ 

.<j__U_| J_L_Vl (gi a_ja.j_ll _1_- iiinulj Shape -____l 

JL___uiVI 4_jJ_uj 4___u_ i_ij xj _jl (jj_ __a_» j' "'"*- __1] aJLuj (JLuijj AjIac ^-C-J 

j4__l ^kjpll 51_ajc. Aa-sjjll CiUl Jj_ (j_ a___jj__l pi ja.yi Lai iPolyxooxphism 
■ Dynamic Binding <]? _j~I-j-1I JajjlLj 4j____ _J___Sfl Aj-j*- 

C++ 4 ~1 a___u_a ', <j*l»MI iajjll Jj»__ ~-li_» 4_J_ J____il Jl __li_l o^ 3 *? r^ 2 -* 

£-l_i_ 4>»]_ ^i ^l_i__.l Jl ^L_j _j__i UU> Ail J Li .Virtual ^l-i-ll 4^__ i\l« 

. JUIj (JSj-j <Li_ull a_& alij 



Abstract Sij — a_A_l 4j^Lu&) uijiuaJI 

...Base Classes 

4_i__]l i__j__all jUjJa] JJ -a-) r_-w- t_)JJ__i njau-Tll i-LiLd JJCj (_)U_vVI (jo JJ-S J 

elj—aJ Lijjj (-jji-jiVI -i-all J j__uc. p__iU >Lj_IIj (-jJc-jp V -lil _3' ./-i-L_j/l t '»n-ill 

.4j$sJ j al__i_il __i__j -_i_J upcast Jc-Vl J) Aja,jjll AjIac 

^.abstract £___ull A___ ^l____iU ___j bj>_ i_L__ll li* J_aj _UJu »Lsll £j!__j_ 

,c_l_J aLjSlI (j* 4jci_J_» aak_^)i_ll (j\i -J^-all l____ll J ji<-i'ia JjljJ (j-l Ul (JjL- li}- 



CiLijk*!} LaJI iludm 



<a.jjll ZLZji <*-*j?U MjuLui^I fJiliaJI f 7 

^ — 5 method ^fjjl» <■ <j i« -i jjI abstract ^tiL»il 4^J£ ^.Wmil LkJ <ilj£oj 
abstract si>_a-« A_Ljla *l — ujj t jl«j Vj .l^Lc AOaj ^u jJ ^1 <.i*j Uiii£ 
■ abstract class jj=^ t_ixo j>Ua VJ method 

<-i — i^all (jU Vjj lAJUjldl (Jxfr i tjirtjj jl AjSJJ '.'7-; AJli tUli-all tljJJjJ pli LulJC j£! 

liLJij ^Lll ojJai. jija-all I. Vnnll ^jjicu ii.U XTlt.6Xfa.Ce iSJ^i £-IjLj ialS tdlliAj 
4 — $2kljll [j— JJ (J — ^-aill J— ="■! — « ~o± — p* (=^ "^■ii .(J*li J 1 ? mi) 4Jb <_jl <-SJJ«J £-i«J 

si — & (jjj Jajjll i 4ir .I Wi . n lj jl LS timplementation Jjisllj interface 



Object jjudl Itfl jl rtfrlj jlal— la 

Landscapes and Lifetimes 

j- — i-i| lifc _>"-} -^^"ill AjijSj jn-i'mll dilJLu A-iSajji (jl^« 
f l Ui-. li C++ ^*i f>j2i ^"i ' jW^I lH*j Ui=J ,jL«j (JJI OliuJill (jxt jujJI a?.jj 

A >4C.j )■ — '-^ CjLjUj Qljij O^" 4 •'.'''' lll^! <^UJl .tJllJU pljill (_J?*I (]}* gje-ajfU jljiil 
jj.jjij ^Sialo jj jl Stack (_yi&A (^Ic j»<iV»B lift g-^ajJ "^Aj '(?-»bjJI ^J^S JJC 

4_iV «J i^5l ^jj^j Jk^"\ Ija iiul UjL .static storage area %$> 

UjUct j _>^ali*ll si* JaLtilj tlg>\Wi ^1 jj-aUxll .lie ^ij«-« U* ^jWi .. !'! *i! .Heap 

.run time JjsjjJI ^j *L"i ^] 

\ji«i l ^j ^Lii J £A\ijA\ VC& fjSJ U^JC. _>j-aliJI pUjj JJiaaj C++ Aii <^1 g^i 



£iL*jl**U Luajil 4jj.u l i.ii 



f V A+jill ilu>je 4+ajjU QiLj&I pjtlLJI 

(j-lo J 'lja-«JJ J i n\i\\ e\*l\ fJJ ^ JJJaJ jk JjVl 'ubU^ ^^ j^aic e\ity LI 

L_j5Uli ^jL ^jll Garbage Collector cAAM £*±*i ^^ L ? l.iilJ o1«j 
■■*<•'< *; oSl C++ AiJ ^ j»_>- jjc. Ija Garbage Collector aUiill ^a-a 



Collections cAJJSAj cjIpj^aII 

...and Iterators 

-Ivi." ■■■> Si a J (^JLUw ^lLu> lK (^ <q1'->'i»i gjll >-aU«JI A}C i_«j*J fj 1 J] 

4__a._£ll Al^ajft Aj^jjII ^ <U>l.iijuil A\<,a\ <_£Jsll (JaJI (jli .l^JJJij AjSjS jl tji n l 'wfl 
1 iai - Ja Ijll AjS-<uj AJLul«]I &i& (Ja. jjc liLfcluiJ Jj^a. Ju-i'ir. Ja-aj pLiiU (J1«JJ 

«j "ij"'; =.j L jfcj iCollection ^c-jm^Aj ai-iiJI j uVwB Ija j^ tji A\*\ \ 

■ Acid's all 
C++ \ il <J J$i .AjjSlI 4k_£ll 31^ je 3a-«Jill Olii £-» Ji.il 'mil QA Jo-aill IJA ^L) 

LiU. *il ^ U i(STL) Standard Template Library & »jW& ^> 

Object Pascal 3 Ijajill JIUj 4jJ ^j cAjuAjSII I^ja&h <^3 i i'a.nm j^ 

.(VCL) Visual Component Library ^t^j* ^ 

j Vectors 3* ^ & e SjUc. ^jjSi ^Sa ^mii^ UaLsj) iiu jl CjIc. j . i->oH l£-^j 

Stacks d\ >«'\<*a j Trees jL? — & J Linked Listes 4-Wb* jjljl 



CiLjlt.il! luajS M.Lutm 



4kj31l &*jc. 4+*jill Qvilu&l fjitiJI fA 

- • » « « aliij uil dj jic. ■ ' ^ j l4 <-■ j a-* - QAua j ■ —I '"* SjC. 3 -> 11 - » xjjaiuu J'*- J 

t j a [JjsJ jiA\r. jLui»lj *jSJ ji^il'in. (jc ftjUc (j&j 'Iterators ljIjIjSjILj 

.4j&j,n^.fl 

jjjj A— Cjfl7> flll Jj jxj till ?c-4jliU jl j£j1I (jl jA 4jSjm tlUc. L-ikjpJ (_5^1I aLyll Pic-""!' 

|j & .nil... OJ»-ui jl ^JaJJj/i 4^kJ^| jl Itlxji tlljl£l pi jili 4CjA&_all aj& Ajjj Jl Jaill 

" i V *^ 'J.' j^°J^ l -r L iJ^ UJ J '"^J^mill ^J J2J*-* ^JJ^*I l^ijr* tip" 1*J.>* '^.'""J .J- 4 *' 

f «VL J>-S3 u- Sc (I . I j 1 . 0) *— *jjffl L>_^j (^_i LiL. *__»] g?j-J*i 

oljj £11 '4JL±a\ c£u jSa (djiJj 1 . 2) J.ii.iJI j^mill J \J\ 'Enumeration 

.L^i&« Jl Iterator 

: CjIc j/ia-sII jLjla.^ (jWf" 1 -^JJ 

Interfaces ol$ — =Jjll j — « Sj — jj& JaLuL <itajji l$i ja JjVI <— uaJI V" 
A.. 8 >lj <d Stack <j*i£-»lli 'External Behaviors ^^jUJI .iljLJIj 

t j c. Ul3i^ l£jluij %4+\j U jjAj <-?UVi Jllj Heap -UjSlI (jc. <■ <lH * t*ljLij 

...liSAj list iaJ3Lll 
.SJii— ja~« djL_iLuil <, iti-%<i f.bi l$J ^iili^JI dlc j . < i 3 t.<. \ l Jl j$a JIjII i_u*JI Lai v 
4_friJjll (jtt-Jj U*lj <Jouiu (Ju.^ La List ^U£Ulj Vector £Uj41I iliai 

t^bVl 'L-Ja.lj o * 2 «fc- - uj^ ^ ^jIjI^JI u-^ l£1 't^j^' tdjluJI o*&j 

\_jjIj lioj iaL ^-Uui J _>aU«JI JJ i?andojn Access Jlj£*ll Jj^jlli 

L-jSj iiL__3 bjili 3Jaiij*ll jJljM J UyJ .ojtiaJ Ci'^ j^aiJI o' 1 j^' o^ 

.\j5ljje, jualiJI jUixV Sbjia 

iList **jV £* J-UulL p^II iMu Design Phase ^ , ^\ \ aLxj* Jj cdlil 
.Vector ^1*4 JJ j^iilb ^ »lAl t>-^ JJ 1*1*11 *± j 



^UjimAl LajII iLuL> 




f 5 AkjjS ZmZjC ix^jjil &*Lu&l fJilUI 

Exception £jt*t& — <M\ <— aJU^ 

...Handling 

u j]| JSLUI ■ i- ■ A j aft! (> pUai.Vl ^Jl*-a 3Ko2U CJjiic.1 i^a^jJI CAil 5jI^j ilo 

L3 1 Ja. tjc l!jaJI gJ>JfoIl c*ljli tly=. t3Kin<i\l oift V-jJI ^Ai] (> JJ&1I (>laJJj 

Exception eUai-Vl ClUUmn (^uuLa J-iaJjuiLl ilAilll <>«-} ^.jSi Laiu .oixjlj 

Jji—iiSI ^Uaj ^i ^j V'jJ 1 <^ (^ eLkJtfl uiLiSfl JjLsJi ^jll j Handling 

.LA*J 

Uj*j (j£*Jj UaaJ *ij* qa I^jj ^JJ Objects j i . n l ir - tjfi SjU^ CjleLuLjiVI UJ^J 
ijLj g-«l jJI 3jtSj ji3 jJ I ijj .^JjW>J ^jIpI '»'jVI AaJUx 4jL»e _)aj«j liL> 3iJ ^j 

^LuijjJI ZAtC. pLul j.Uaik.1 (JjLuij ,-lc (Ji^aaiuaj sjlui (J^J ClIeLuIuiVI 3 •> II n ji (j mni 



■ - -Mul ti threading uuAuil jiu 

(jjo_SJ (^ 3 3 '-^ - ^, jjS| 4>IUfl ojSS ,jA A^jijJI tllliL "UaiijAjl A^I^JI Jjajfl (yi 

j-«j AluJ »jSj La l—iUul fjjt «-aLtjJI (jS^JJ (jl ' _"'■''" 4a-ajJI (JjLula (jx JjJsillj .CjSjji 

.^IuiLjijII 3JLuuJI JI SJjjJI 1j (^ ji.1 -ULuw <L=JLtji 1j 
2 ? *jft dalil ^ ^JJxll (jj a,V\"l*nj (jl£ La Lji« tAK>u<ill ai$] (JjLsJI (jo Jj^xJI t*lL)Aj 

i Interrupt Service ^jlLIjLII 3-«.iaj (^uoj L« *hVw u | JjL>j («j1Ij t^j^JSiSI 

M3.Ch.ine ^Tjfl CjLiljliu al.Wlinl AjLS ,j 3ij«-oj sjii. 1 , ll)-iTl 4mm ^JLljla IjjS] 

.Interrupts 



CiUjIlaI! LajJI AJLAui 



dljill iluaje *±ajjU ZumLu&I fUiLLdl 



jiLiill ( _ s ^uiii <L-ailo ^jijii pl_>?"' ts 1 !! ^-"^ i > J'"^*'J As*N Liji cSja-Vl Jjl^II (>» 



t7ser Interface ^'i.^fl V?-lj tdli ^ V-^ 1 ^"^ , i> • Threads 

.Jablj jm'ni (^^JJ '-.Ai.oj (JAoj ll£*! tillil tSjlfr jn-iiwti (_£jluw Jc (jjSlij .ft. M» * l l 

Limited Resource ji k-o*ll cjliiaj Jia V^-*k ^' "^ t&ijjj L«S 

jj 9 A^ljiiuil (Ja Ala. J '.'■"„'> j^ «"»] j- -'"* (51 sjSli (JsS ailVinTl tluaJ lLOCking 

Jal «j1 A l.&iuL _ji .Synchronized ^IjLJI A-alS al-iaiulj cdlj ^jjj 'ctf" "-^j 

. jjlunmfl ei& JJ Jjj^ajll JjS 4J* t3*^W i.-'"V'N £«^ f»J&J Lock 



djLjkttt LajJI Umlui 




t) 



IJU 4il,j}& lJju&j IjJJi 




A_iil 2. ,.y. £c SjUc LJjju LS C++ 3jJa P(]? iJ Jiij Akjjll 31jaje. i^ 

3_iM si* (J 3JjjiL»5l jJft J>«j!l (jia«J Jja^j Jj ij^ L» lifcj lC AjjjiLu)/! 



tliLtjli <i f / l*d>lSf AluiLu 



% in^ lJ^uIl t^ji / y 



(j—k. &te.\ — uy li ft, .-Ckjjll 41jajc. <2lxjj1U iaia 1-JC.JJ tSlitj UL> 2UJ o^J^ ^u^ 

•4— kjjll 4_luojC. 3_^ajjl| CjI ill "<ina f >l,V=>i.nVlj ^Lull aUj.„ t AiL 4a-«_)JI Aljliol 

L?' ill' 1 <-ij*jjjij clala. gt^ljjJ 4luiLuS/l ClLfjUl ^ic- t-jj*jlLl (J^oill | JA, ,j =.jSiuu 

. ji ^ir . [jc ojW^ »^»«ij g-»UjJI ( _ s ix tlaL> ^ p^jii 



«* 



,^_a ^jb JSiij gtajiall ^ iti% j .& .ClLJaxAll ^ 7- W - -i ,_i (_yalij| lj -jfl«- 3-^ „j. ^jj JSJ 

jj — c. J \aa x_« (Jaixill j| a^ulfo jm'iill AaJLx-aJ ajL 4j| jl «- v^*».....H 2->ti. -U U.*'i 

l£ j_aj L-J_£ji ,^_Jj jrLisj (C++ jt C 3 ii (^ alj«>llS) jmixll IJ^ ^U* 

■oaU. Syntax 

,, lc (3— Si .(jl£u« [Si jj J ..^'..■' jjij i-*\ i a! a\a (_uSjj tJlLiA cdlil iObj ect j 1 "■'"* 

Identifier aS ■> «ll jl ^) 'j "-■'"*- *ul (^c e^S ^1 ^a J^Us c*1j! ^ ^»c.jll 
j «ty lii. JjVu J tililw . J..O.W1I lift, j^j Handle j&y CP- ""J^ **^& ^ill 

- <-y-<ti jl j ■». ( j__ c. SjUfr .>ijh»ll O'J 'L)_fc!J*^ jW?- J* ^-^ J"~>''»N u' G-^J^ 

elj-^.1 ilj^ uoj tiljl — L«Us ^ia^ll jljA lU»j ^lit UUai .jRefliote Control 

i*iil « CjjjuoJI «Jj j] SliaSI JJJ»J L» ^a.1 lilia '.'H-iJ Lciic-j tLJjJJitill jL^?. £^ (JL^ajVI 

./(J_«_jjilill) j—JuauJI J j:i*jj »jj^j ^jSj c^ill (f^^l jW>) J">JI t« J*l*2i \& 

Jl j -v ■■<< -^ (J__4-u J (_i=U 4(jjJJ»tilU ^^t'lllj 3ijiJI t>4*Ja JUtiJ'lllj t_ic.j3 Lo^icj 



ilLjk*U LbjJI itudu, 




* f i/i?. iy^ uj4 /.*tf 



jj_Sj 1 .uic c«llil .OjJJiJj j 1 ** 4^ U_& d dJ^ f^ JW^ "^J^" 1 ^& ^^i 

,>-• .4 j J.xi« j,.rtir. idlik jjSj J Sjj_>jyia3Li ^j«j V l^i Handle _>5> 4P 3 

: String lui t> _>£>« el&l ^jfe m?j 4l»a. j 3-oK f.l^.1 jjJj Lo^ic. lilli JaJ 
String s; 

sJu-A J St S<Jh 4JLu>J JmjJ jl JJSJ loicj . jA^ajxll V Ji5>»ll frLijb CjxS lift (jSl 

. ji^aJC (_jL LdLa. JjuailA JJC. S O' ( \!*"ty ^J *^') "J"- ^-""J (^c- J"iV"» 5JaSi5l 
:^1« tAjLiij .lit j^JaU AjjI^uI A-aJ3 f-Uaj jA LojJ i—uJaiiVl J=»JI 

String s="mouhib"; 



.j^UxJt *±** f tia diip v? 



-I '^' ■■■!■ ciUij aLislI •j^"''"' ..11.1a. j' -'■-; 4-lajj i^jlc (Ja.jA! '_>J»3*' 1 P^J-J fj^ ^- a -^ c ' 

: Jjail (3jLuJI JliJI ^.siSuili c&Lu idlil mew £^l 3-«K 
String s = new String ("mouhib") ; 

. jjuflj«JI life jj AjjIUjI 4aj3 A-j^sj L*j]j '-laSS -JAla. J» n.ir. eLii] j>jj <jl "ULaJI t>j& ,j 

■^ •»< -j (_5j_ aj Jal ail tdli* Lujj tj_ja>jJI ia.j!l Ja^ill (jJ String o\i '£*W-J 

b1_A (j^ t<_LalaJ cdU nil eliij] t*ljli«b jjSoui lJuS _j4> LiA ^Vl J^Vl .l$J.liijil 

—3 aUI ijLulxS Jjlaawi Lq jAj .lila. 4iL <La-<i_)ill .lie ^Auiluoll J>«il (j* Jfi«J ^jLutll 

?du#a <%j*3 & cJ <& 

:(_a oliUJI tiyjijl oSUl Ajjji <4j.i1 js>B tliU. aaJ ,J 
i_i — bi-» o^» (/ ^i" W& £>«S!I OiJ 3 ^ 1 </>j Registers c£li-uuJI . ^ 
.a'l r. j SI .processor glU^ll J^l^ «^j l?j^ *' lWJ 3 ^' oSUi ^jaj (j& 



ClLjiudJ LuSjll Aludul 



UU JJJyJti UfaSL fjLLil £ / 



l£- 



. V j t^kjuuxlU -»Sajll £jjl£J Aji <4jiJ a?.jjVj .4ja.UJ Uij Compiler 

gJL^ll ^_£1 i?^M ^SljAJI EJ ljJI SjSli ^i Lift ^.I^Lj : StacJt o&d .T 

.Stack Pointer o«l-lJI j_^> J^^ijoil^AjwcUl^l ^jk^ 

^ * JSja^l is^l J^ cJSiJJ L«£ tSAiA?. SjSli oUSty Ji«Vl jaJ _>5>ll J&ijJ 

u& '2^j_>JI frljijj ^j& i Java Compiler UU ^.JU ^Slcj i_taoj .SjSlill 
» j— Sli ^ Liy!) SjSlill ^a Jja.>« Pool frlej c> SjIjo ^(.j -.Heap -L»j£JI .1" 

J tClll u&Ltll t>£*Jj iLiA Jj^JI frj-iiSI .liLi. Jjualjfr £A4a. (jijsu '*•»-«■ (RAM 

^5—ii. ^ j A 4J&1I ^3 ft jajs. (wijlkoll ^jiill f^jJA 4a j« J] jrliskjV (*?.Ji«ll 

li & * o (J^laiill (j »JJjS ^JjJ-« «ia>_>J tdlJi .IfcjS ^ » ■ '" J -"'J 1 - ,Jill tllULull >ac. 

t^_j^ jmir. eL&i] ylj -UAaj jjSj Lo^Jc Ljtaj . lIiVjLuII OO^ pljjf t>> p jill 

(jl — La jaji. U.1*J pJJ iNeW ^l-iiluilj jx-iwfl lift elujj JX4JP AjbS AH 1 nil t&LaJ 
.lie. jjSI l>*J (ji) g-JWiut (ilil L»l& t jiAjjll lifc ijijii Aic. 'Lajill (^Ic j- —i-M li^l 

oL_l»ll Static Cijfa&i Ua ^j :Static Storage oSLwll <ii>3JI .£ 
c^j "i-vjj .(1 — l^xjI PAWSjSlJ ^ ^ja->« jft«j) fixed location Cu\jS.\ 

«.>i A Sjlill juill ^Jaj Lllc. ^ -.Constant Storage cJj1\ cHJiill .«> 

4 «• * 

J < ■* jj . 1^ ]| U JJ^ij (jLyV AjV LjLal (Jxlc. Jli«J (_^ill j ftjiilxn gJiU^I JJJIJJ 

tjj-jSj L^^ic. :Non-Raai Storage ^j^l (rj^H 'J 21 ^ S-J 1 * Oii^l -^ 
«>iL_jjJI JjSj V L»^j& -i>ljjj J Ujjc tjLoj tj<^ J^j 5*^1 jJI ^j^- ^^ 



CiL^JI Lhjlf iLdui 




t° ^ u^je jfcfa i±x 



j- -i «-« (J_^u dua. -.Streamed Objects SjkSi-ll j-aliJI - 
^ .-^. j, ^Jj .^i j-v -.Persistent Objects a-SWI j^UJI - 

j_l '-y V- J-U31I (ji-y duij Disk oij*^ O^J <J* J" 3 ^ 1 

.guibjjll ^^iJl 

J ■ > ■<-.' *„_-£ (jl) J— U*ll Ji>^ f ju UJJP^I ,> J»*lll K* J J* I* j^ J^l 
^SjAJJ EJ ljB ijSli ,>i j- lie. J] J-Ji J tjLy l-S <cs>1 JaB-i Jc- **\fii 

.^Ull Jie RAM 

aIAjul VgSL.1*- 4Jej «^MjJ t>-^ W^ W Jal*55 ,^1 JaUiVl <> Aej/L^. i^lliA 

A_ajSll 3>j ^—Ji?. j^v. jjJajj j»jSj .new aJag o^ ^^ J*^' il& O 1 * inew 

.Heap 

,| CS i] i a.^*i...tt <jjSj]| jjjiii iih UU. jli cJaSa AkujJI JaUiVl <J?.I <>J "^ 

«d XM mew f IJiiJ Jj V^l uj^> ^ J^ Jj^« *m t> f jB </*» j C++ 

(>>_i-ll Jic Aj^j fJJj AuliS ylc ^jl^J J AjS-jj ij^aic. ^V l>i> a& U 3 -54* 

.AjHii JjSl Akau Lui 

a_J j> jojJI liA. jiii Ji .Primitive Type ^J i"i J£ ^ UU. .ftsuj 

A_l>»a^ Ail liU. Ail j> (Jjcsj <-j1I lJjjuiVI Ja.1 _>* l^"J «-iUlll <_ilel ^ US t^ji-V 

•portable 

CJ -.~\\ A^ill ^iS db») J* ^j <UU Ail ^i Q}i\ 1L&I ^Wl Jj^ll ^jj 

Wrapper • • k« M ^«jl\ ^11 AiLi] t.k«i JS UiiL J c^i ^ ^ -^SHj 

.^jl JL»j JS1 Type 



CiLjk.*U LajJI 4ludu 



tit* iii^ie. ljju&j fsuJ 



n 



tJft«M -kull 


Lr ja]i;Ujij| 


l£jju^ll 4jJill 


(*** 


Jji\ luft 


Boolean 


- 


- 


1-bit 


boolean 


Character 


Unicode 
216-1 


Unicode 



16-bit 


char 


Byte 


+121 


-228 


8 -bit 


byte 


Short 


+2 15 -1 


-2" 


16 -bit 


short 


Integer 


+2 31 -1 


-2 3J 


32 -bit 


int 


Long 


+2 b3 -l 


-253 


64 -bit 


long 


Float 


IEEE754 


IEEE754 


32 -bit 


float 


Double 


IEEE754 


IEEE754 


6 4 -bit 


double 


Void 


- 


- 


- 


void 



t5 lei Jj_a.j* <- Iji JJC. JJuoic J*a> (jJJ g-UaJ L^ifc 1 <U„<ifl Jaaill i^Aiij 1 4JtiX« 

char c=V; 

Character C = new Character ( c ); 

Character C = new Character (VJ ; 

pL-JjS/l ^L^JLJ art-i* u^ *1-1 J-^V t> U^ 1 ' <^U ^J OsLjJ :^lOLi 

arbitrary- l-jUii&VI ALlI olJ 4.->r>.nti ^lijSfl pcij \BigInteger A 
T w« J__ A<ii ^^ J^iuj tdiclkuiilj J qjl .precision intergers 

5 Sj15 a U\, j a nu.v.yi 4_Jh]| oli (.LJjVl p— c^j :BigDecimal .Y 

^ikL-^j .arbitrary-precision fixed-point numbers 

.ills ClXuJI dULuiaJ -ka-lll lik pl.Wuu) 



C±»jhttt LajJI jludu, 




i V til* Hi^ lJJxjSL fsuJ 



CjI ajiuoJI ttl.Wunlj .Arrays CjUjL-oxSI icjii -la^jJI dil (_Jc.l jli i_ij*j LS 

ftjljc Cjlijii^xll aii (jl jA t33i <J '.'.'-^J t jLLa-aH-} ■ 'j»- - C+ + 4*5 jl C 4jJ ^ 

jr J i. 4 jjiuoA j^i 3jIjS AJjLa-u ^bjJI »Ua JU. <J i^Uil .JaSa ojSlill ^ J& ^c 

u— jIIj) Initialization Ifrfofi iJjsSjSIjII {\m*A jjc J l^ijSli JS jUaj 

.4*5 ji* JJC. TCjUj jj& JjSulb (Jin^'liiA I4jcjlug eUaa.1 (J& BjLc ,Jk 

iilli5 1 Safety jL»Vl > laL> a*1 ^Uj t> ^LuAuiVl 4jUJI cjL Luta jj&j UjSj L£j 

A uJill »J — Sjjil (J j J LaiiCj .null (Jk Alali. 4jjL UjU5j CjIjjS^cJI oii jj* JS 

Jji^" 1 (J^J Ji^aJG JaJJ l_jaj tSSlil ■ ji/iir. jfil Jc. (JjjV J^Sj"^ U4 ( — *J"J Jfr* null 

o_Sj *1 — a j$iu — ui 4]SL5lJI (jli null j£$* ^l.iVuiil JjLskj U^i&j .«ubVunl JjS 

. CLllijiuaxll jj& il!LaL« la^jii (^jlui 4ji.}Lsll JjjL*aiSI ^ 

* * 

J — <aJI jj — « L»U I jji Jjai« lifetime j*c 4jii>a i».\j iia^jJI cAii i_ilc.l ^ 

l_U — uU J tj ^<ij (Jill tllV^LuLlil (j* lilli _H^J tftjiai Uilc t-ikjJJ (^ia jl l(Jjaiall 

■bugs (J1*JI t> ^^«JI 
liLJij ^LUI JSLiAll .hjmi'i j^ic. UU. AjJ d^cLo t «_»< ^Lajlill ol jsill (J t«ll jtA^ajiu, 

.AjjjjiJall jxaJiiSlj ( ijlViMI ("iljUr. AAia. ^lja.U 



CjUjU.aU LJajil AlmLti 



ULx iiS^ U^lUL IjjJI £A 



(j-o—uy I — « Procedural Languages <jjIj=>7' V*j^ ^^ M 5 ^ t ^ iL " 
visibility ^jj lifetime j^c i^ ^illj scope i>*ll jUaJ ^jsiu 

/■ ; Sja_£1I u-lj aVl fl-^iiuAj Ja va j C++ j C J*. <^UJ gj ^M 1 (i 1 ^ -"^ 

int x = 12; 

/* only x available */ 

{ 

int q = 96; 

/* both x & q available */ 

} 

/* only x available */ 

/* q "out of scope" */ 

} 

ijr j± u a Lli. oA- ^ c5^ 0*^ ^-J* 3 f^ ^ ^-^ ^ ^^ M ^ !J 

. c++ jC ^j J^ ^ ^ ffc j» Jc liU. fel ^a Jj£. >. ^flSB JS-B :4&Ok 

int x = 12; 

{ 

int x = 96; /* illegal */ 

} 
} 
a y« " u JUil .Ji o* ^J* 3 f 3 ■* x Jj* 3-11 <^ Compiler ^J^\ <4j^j 

&jx^ J\ ^&» U oV ^ ^ «^ W- « J^ ^j*i*» *H c> C++ j C 



LjUj kt ll Lajll iluuLt 




* ' i% 4*;^ Li>IIL/ Aiu/ 



I aL> j noi& el lijL »j3j L»,^c.j .AjIjS/I CiVjViMI j*c (joij LiL> jK-iVir, lillLoj V 

: <Jlall ^ Lo£ new fl-ikiuuLi 

String s = new String ("a string") ; 
} /* end of scope */ 

4_Jc. Jj j ^ill String jmiwtt LI .(J«JI ^Uaj ^jLj ^ OjAua s _>ii>«ll ji^ 

.ojSlill Ijfimrt ^jiu Aula S jii>JI 

j £>JI tjV tj.nbfl lift J(l J>-ajll ASjjL 3jI (jjiLvJI JA-Jill yj -la-jJ V AjU dllil 

.(jUadll AjI^J ^ ^j=>._ja AjIc JWI Jj=>.j1I 
fj 9 r J <uj r-J uiJ jirtVwW i^SjJJ lsL> (Jl Lj :_«A lik rjiaJ («ill »LjJI Jl^dl (j£l 

.^oLijJI (_i3jj ,^11 lia> ljj^j VI iSjSlill 

. jjShlU V i-iljala Java ^ ,jSl C++ gi <lii^j ^5 >«Vl Ijia J j* ^ vlj^l 

Garbage Collector cJ — iiill » , ,'<i><ii ^mj L <illiaj liL> j j* i_uuJIj 

_>ij* («i j^jj Vj create JjiSuAj Ia^LIjI 13 ,JJI j^U*]! <jc '*'-;>; »jL <_sillj 

jjuaL—iil 4aAj« Lj]*a.j jv.-i.wll IJ^J Ik j=»-=>- (Jill ojSIJll JJJ^*'.' j»jSJ bb^Jc. .LjJc. Jaj 

.(ilifc SjSlill JJjai ajSj £yt liJU^i l^j] (jlSj V -UaLuiiJj 

memory »j — Slill ^Ljaj ^Ikj-oII c£Uj AlaU. ^ajJI (jSLia uiuu lsA; j-*^ 'J* 
,(jUa.Vl i> jjj£ ,^8 4jJ sjSIaSI jjjau g-4jf«ll jlauu oc ^jlillj leak 



nn.LljSU0l\ fLuU] 



tjiftl wll ^ L-ali. ILua jJxuji t Vft .Uaj (eiSI La ' j- -'"~- (jc S_jUc. *•,_£ i£> cl)^ ^ 
■ ji i-iY»1 I IjlA J=uu JAaj (fiill La _)il ^Jx^J .l_JLuaJI IJA ' "J'"''.! 1 " ' «J^J 

CiUjlt.iJJ Lhjil 4ludi.ii 



UU Hl^iti UjdL fjjjl 



Ja ai Jj^aJil claSS ^-tiiall <LaK -I v^'i,..! -ij *Gi,_£ll 5ijajc. ia_o_>JI (Jjlil <_ile.l ,j 

class ATypeATame f /* class body goes here */ } 
ATypeName a = new ATypeName () ; 

.Fields Jjt»JI (^ouj j^jIIj Data Members eLicS/l dJaJI . ^ 

,J3j LSI si — o (ja—juijj Member Functions *\ ■ J-n- .Vl i^!Ij_J .Y 

.Methods 
1l_aj ^1 £__« jjl^jI — 3c jc SjLjc ^ Data Members *.Li»cVl cjjULiaII L»i 
Primi t i ve ^IjVl J=>LuVl jaJ <jjSi jS J (l<3lji> d%± i> IpiU*-* .£&*>) 

.(cjI^> 1*1 o^ (^b) Types 

.Constructors oLsLJI l^ws AlaU o"j|b ^.liiuL 
cillij 1*1 ^IjSjI 3-ua ^Jaj i^'s^rt primi ti ve type JlJ J«j j> CulS I jj Li 

' '«■ —H ij l^iljxj Aic S^j 1 1)1,11 
() a <V.*. ^ill eLacty ClUfcutJ Ja.1 i> <U Alali JJJaJ AjJaiaJ Jxuaic <_£ Jift^Jj 

: Ji-S ^till <_L~D iibl 

class DataOnly { 
in t i; 
float f; 
boolean b; 



oUjkJl LaJI lludu, 




O) 



ikx iil^ uijufa IjjJ3 



} 

ijjliill (jlft j i nir. f-LiiJ i^hf.lU'.J i (jSJ tf.^^ ^U ijSj V i «mti lift. 

DataQnly d = new DataOnlyO / 

4__JSJS A_ij« ^ jl t«J Jc. jSl H.i.^ll ,^3 »l.>ir.Vl CjUIsxaII pJa Al^aJ jVI gjhiiiTl 

J — i nul l j_iijx a uil Jj-iaj (J^ili. (J4 i^lljkj iUill '^'^ -j . ji«-iir. gltJ-ii-.l ,-1] J_j*-<ajll 

I J/JIa l U.OA9UI r * ] * ■ -"' J^^AJl ajLdXJI ajluL) l£> ^<**^ ^ l»«a\ i \^, «i* ,« 

d.i = 4 7/ 
d.f = l.lf/ 
d.b = false; 

^-i jUw£ primitive data type ^J iIiUmm .kaj .JjauJ ^jc. :llaa£L 

I^tiSI Jj^sJI ^3 Aalbj* ^Ijaljial UyS iiL Ajli 



q&jM 4-u0 


JjtyktM 


False 


Boolean 


'\u0000' (null) 


Char 


(byte) 


Byte 


(short) 


Short 





Int 


OL 


Long 


0,0f 


Float 


O.Od 


Double 



A — j1a» *ilj — so* QaAj clua jj ji.i-n.ll JLaill jbiil ^JC iaii JiAj Aliial JisVI ftjiill aii 

int x; 

. AjSIjS#I 5-uill iiL tjlj (C++ j C (ji LS) AjSI jiSc. a^us iitu. x oji 

f-J AjL liljfkj iliull Cij *\&\ Lka. Allwj .^jnt'lni (C++ 4*1 ^Ift (jAuiaj LkJ li* j) 



tiL^t*!/ Ls>// ^L>Lf 



lit* AUfjJp LJjtilL [jjit f 



...Method Jjill 

Function A-JUI jj__j«j U«jiiJ i21A± a^\j^\ ^jA\ cAil ,Jj t( jVI J*. 

lqA i. JS^j UU ^j tAljjll £Lijt ~4+*jA\ cAil ^ \J .^Ij^j ^| ^ ^^11 

t- 51 -^ 1 v— i (^ (jUiiauuJI (jlj^lj -Method aLjUI ja ^-.i^l _yj«j]| jjU 

ia.t_jj .j — i-ojo ^i UUlu J ^jlu ^1 <JUJI Method %>UI ai»j liU <i] ^ 

: Jl&l Lie 
returnType methodName( /* argument list */ ) { 

/* Method body */ 
} 

^-Ju^lall a-uilj Icjjia A l-i'j'lj Ifcjjva j.^-'i.ty pod 3 i l*i<i \j_ojc. .Jc 3ju Ja f .1<-. Vi.,, ) i^\<«i 

ObjectName.methodName (argl , arg2 , arg3) 

Jo_a3 j — a 3_«ja ^U.jU ? j3jj .kiuj ^1 ii.b V (^jIIj f () 3jjjL1I i\!Li Lui jl£ I jli 

tj.n'^ll I1& cJ^i o* f () 3JLjjJall i_jila t&SLoj U^jc ta jj-oic tdj-il jjlS IjIj . int 

int x = a.f(); 

sending a j »^ift <j II -Ul mj Jl mjj 3jL*j 3LjL elc-sU ajLc. ^uTi 

j..m\*.\\ L«1 f (7 ^ ljjLuJI (Jlltll ^AJLujllj .jnessage to an object 

■ a j*i 

" j. »!<<-■ ^j (JjLuij (JLuijJ" IjJI (_jlc. <1»IjjUJ "^Jjll Xl^ajf. X^A Jill DjSJ (jjaaJjJj 
, 3 'J jMI fti^J UjjjaJ ','t-j yjll CIjUjIjiaII Jia>j j^i AiijL ^Uajuij 4-4jUl AjjuiilU L»l 



CiLtjlxjtii Uajll A l u d ui 




°? 1*1+ 4±J ^ lJ^uIL l±dl 



(Jjlj i*$a (j & ttjl \r. f.Ului_jil eJA (jj&ui ■^ A J0 -' S J J^"^ pUajjijil pLajuilj JaLul 

.AJial^JI ji-aliJI J] Handles 

• String )n*\ (>o Uxuuj iiAj AAl_)la (JHc£ Jta.UJ 

int strorage (String s) { 
return s. length () * 2; 
} 

.j^ojc JjL £akji <-jJI length () AjL^lall ^.liijil ^LJI JliaSI ^ ii^V 

:^jMI aJIoVi i^Ul .i_ijj«ll void 

jboolean flag() { return true; } 

float naturalLogBase() { return 2.718; } 

void nothing () { return; } 

void nothing2 () {} 

ia_Sa oiiji return ^toiall -LalS (jli tvoid Ja*j o* ^*^^l AauII jjSi Loiej 



...til* g^Ujj Jjf * L2uU 13) {jjtt 

lij 9 .A a-a^l Cll iJ ££aa. iji S.Sja.^jall JSIuaII LS^a.j illlumMb -<*-*'N 3K.'* JJJ«J 

i_i jSJ ( jil f. ja> ,J ajLU^I (jjiij t'u.lVluilj <r*K olijj *.lja.l AaJ ,j L« LujiI i'i- v^-i.-l 

?<_l_jLjaj (CI ilij.!^ A-J-^J (jjUujiVI (JJJ (jJjiill idjLoj 
pl a in)/ 1 (j^ _jaj (jc. SjIjc (JjSj »jlc jy^iljjJI (j of C Ail JSLuLa JlJ aJSjjI«1I oJiA _^ii*j 

j <ui AiuiuJI oVIil frUu.1 yU C++ aa] ^a Ltf .(Jlli <JLij 1$j ><^'« (jWtf ^1 

<U£ — iiU (jSjj (^)Sj ._>i.l i tv/i (ji MwiJiJ ClVl^l sXjum f-A '.'_}• '-"'"' (Jl ^ j '^ »; ^ (- 



ULx iU^Jc lj'jxIIL ImSI ei 



(J sAj ."CaUll Cl^Wlj CjUJa3t*ll fl,Wi..iU £Ai±i C+ + 4*1 ,jj£J A-ajlS (jiajlull 

• namespaces *\^J)l\ oleL-oL j^uuj L 4*111 oia> c&LJa\ 4Ki»«ll 
^j__Sjj .Internet Domain Name <^ijty JUm ^! fl.iiiy.li ajauoII Ai^ 

(j_a__Sj jjl i=!ll (j«i i-ij I^A jj)f (J«jSx-ojI Cjjjjjj (jla-o ajd al-l&ljjil l^ia ( _ $ JC' ASj^ pall 4.14 

JlJl (.MouhibNoukari . com j — fc c?d ^uj»\ dh>* f*& u' ^-° li-^jjil bis 

f «S» &h u, l« £&J v ill <J «&l a SL» 

com . MouhibNoukari . utility, games 

com, edu, org, JU^ll jIj1»I JA Javal . 1 j Javal . ^^ ^ 

t5 l& ojSiui 4I1L11II AjxjjuII (j1 ^t jjjj-aljjil Jlilj jjuS <-«j»j ttiil p"u uli £lj -.-net 

4i uo (^ I — «1 COM. MouhibNoukari . utility. games :J£— ^11 

.<>j.AjL^all 4JLJL <-ij=^l ^^ jLjcI j^a Javal . 2 
i^j- ■ ■■"■ ol*l — J=i ^ — a i±j*.yi >Mil« ^*> 0^ tgj* 3 ^W" t^ Aj. ^'iu x iI I <uiill »a* 

Unique ■' .'--J " ~" 1 Jjlilj ^ — J '-J — 1* ij — <uii i_i — i-a J £ jlj l(j-aliJI 

J_=. d>1 t> 4I0UJI 4*111 aLffi t> ^i ^IlII 4*Uj ojSj ul ^ .identifier 

.tiiC. Ij^' »j3"ujl UU. (jV i<Kji4]l »i* 

fc0 UU cjtjJ AUjZ* fJj&U 4*3*1 tilj 

(j_^,o predefined classes ISj — "- 4ij« li>"» a .iiiuS Uii&j Lib 
.1 ^'. ... l, .illi ^j .UjUjI ajjjS u& compiler ^j3-ll jL>] "^ ^ '«^>^jj 

^ .v, ?J .,ll vector, «-i ^11 f.l^Tui.1 i*jaaa.l lij ilS-a « import {}&<& A>JS 

:3bUS j^S-j util Ailoll 
import java. util. Vector; 

import java. util. *; 



oUjJkJJ LZJI iL*L> 




oo 



UU iU^te iJj*jXj !j/2 



'static £LiiJI Us^J^iS UUj 

y -»l if. jAjiui I— il£ ' '«■ — "' '"''«'» ^J-la. ' '«■ -■ puiju ajiu La^jfcj 4jJsUJI AjlaJI ,J 

tc—ijlojj (illj io Cil jVit a\\ jjjij o^- ' «*^"1 f^ *-'£*■ i neW plJaauiL (-ii^all lift <jx 

.ia.lia methods jjUI 
1J AaAa-i (JjSj Laijc. (_yljVl '3jsI£ jj& ^ajUJI AjLuJI 1< h rt p rju-Vi (jljll^. -^jj (j^l 

_>jual ixll -^ C £e _)iaill O- 3 *-) <iAjJaat*ll (_>ola. *■ ja. Ja.1 (j* jjjjajll (jLS-4 jj* *■ ja. 

^l—Jaj Ulic ^ 5jj1j1I 3JlaJI Lot . j^aic ^i eLii] ^ fl IJj (^ ji tUjluul Ju yjll 
^ ^«j 3jj_^lal prUaJ Lfciic (Sl " ■ ■■~W liii (jj (_>aLi ji n'tf*. yjl £* <Uaiij^ jjg Aaj^la] 

A LjUl tjL (;? j»j yillj i static ^1jL<JI iJS ^l^jiiil ^jVi'uii* (j/itiliLiH ,jjalUJI ^J 

J 9 (j_aJ a 1 _j3 (Jia. tdlil ..Uajill 1_4juoSI tjx J 1 fiir. (fll *_« <laJJ^a JJC. til) \Vn n\\ J\ 

d J a. u Jj JjA^ajll j StcL tic ^JJjJa •~ihia tA'&A\ luii^JI li& ^ Ijn-iir. CiLuul 

"if jl jirtwtt pLijj tSLl»a non-static AiiUI AlaJI ^ Ldu .static iIjIAjm 

.AijjJaJI -I .vVi.nl j| CjLJamxll JI (J^ajll jirt'ull I1& al.lVwnl aj 

■ « ;j«*<H JjS &JA ^Ui<JI A-olS Jala <.,<>>il iStatiC AJLjJall jl CA.j1ot.M1 «.Lij')/ J^l 

:l$J Ajiljiul A-ojS » .njj Static Clljl-iim pLuul ^JSjS (_lljil Jllall j^jj 

class StaticTest { 

static int i = 47; 
} 
(jli_A i^l J likui iStaticTest <-« — i-JI ^ ^ja^ajc. «.Liilj Cx»a jl ,^3. ^Vlj 

; j_ i"lljn» «ill fi ja. (_>uiJJ Jjl^j. —i»» 

StaticTest stl = new StaticTest () ; 
StaticTest st2 = new StaticTest () ; 

(_>! ij Jic jVjj L»jjV 4 7 ^jSII (_>aaj (jliiUui s2 . i j si . i o]* '-^=»^l »i* ^^ 



CiLjiuU LuaJI Aludui 



UU 411 i^tp u>li fjjJl af 



{\m-uL -ciuu^ tdilaj UjL, UjSi L«Sa .static Jjai« ^Ac aJVaU lMl>^ ^j 

ia.1 — il .non-static jnemiers cttpUll ^UicVl ^> ^-' ^'- l -»V<<^ ^jllj 
StaticTest.i++; 

S2 . I J Sl . 1 (jj — 9 A — LSill 6i_A J ic .SAa.lj ^aj3 (J_j2kla]| Sijjj p.j3j -f -f ■*»-«■ 

. 4 8 ^i\ (jlJiLj, 

*j£L_u. ^—SjjI, u — b 4ty.ill t^ljloj tlua. methods ^jiJI ^ic. (jlki j^Vl o«iJ 

i_j_jSjj f.lAiiJj jl t^jjLJI ^UUJI ^ LoS _>^»i& J^U. <>» C»| static method 

AjLJu JSAj ^jSLui Hi jL i-ijj«j tiljloj . classname. method () <>aU. (_;jaj 

:Sjl*Jl 
class StaticFun { 

static void incr() { StaticTest . i++; } 
} 

l ^ Ji ^jjJali oi* l_llla A\*t *\j .1 aIa*SI bAIjJj ^jSj itlCr () AijUl jjU Jia^lj LaSj 

StaticFun sf = new StaticFun () ; 
sf. incr () ; 

(J— a 6_>*ilx« 3i|jUI oifc i_JJa tdilaj (AJSLm ^iljla gJb InCr ^ULjlJI (jl J-nciij 

StaticFun. incr () ; 

^ *■-. Ijj K J$ V Wiji 'lU* JSaiij CjUkx-JI pLiul %^> static Jjij Liu_> 



CiLtjk.JJ LuijJI 4luilui 




e V uu iiJ^Jo tjyrtj fjjjj 



...L*L*4JLL £*Ujj Jj 4jLZ JjJ <£Jt>L 
* t ' ' ' 

fjj ^"' ■* ^ -j; <i] Juul Jxaj/I ^5j_>lall (jli J«J LoSj .Ula. 4*L Lk-objj ij'i'iiin I jji.1 
j_a tjJaxj ci-^l (S^JSiil Jliallj .Ailll o^A (>ijJa ^Irtt T^alijj eLijJ AjSjS Jc. i—s^ullj 

j^l ? jii_ui dLJil t "Hello World" ilLuj plkcL ? jL g-«ljjj 4ij£ j* aJ*A\ 

:AJLujll «^& acLLj ajL lila. <LiL w-olj^ 3Jj£j 

Class HelloWorld { 

Public static void main (String args[]) { 

System, out. print In ("Hello, World!") ; 
} 

Java \ sla. J lilA ijAJa ollijj Je IjjU (Jj&jji <»JjjJI li* -La^jfu cSLAjS .ixjj 

^ — uiVIj i-i— io ,j — a «j»UjJI jr j^ j-^jj fjf> f^j*^' u^ ^y'i'« .Interpreter 

.HelloWorld. class 

:ijVix\\ <_jj£l i^ab__)JI I1& JUaJJ (Ja.1 (Jjij 

Java HelloWorld 

.dLiLl Jb "Hello, World" ^Jl jj*i> J^^j ' j-ljVl _>Lu. J 

J Jjs a£sIc.J ^j AJU«1I J& g^Li jJI jj^Ji Jiaib :a ^« jJI Oliu <_>i«j J : ^MxiL 

,, 9 4 JU1I jiijpll J^jJ AiLtial jjliWi «ULaJI a^A ,j .A^jSill 'bjj ^juajj t^ll Jinij 

IjTjaJI UllLy main Aijjall AjLj 

try f 

Thread. currentThread() .sleep (5 * 1000); 

} catch (InterruptedExcept ion e) {} 
} 

*ja1 iA\ A ojUJI J^i^iill J £• jiiiuij ■OL*' c^*- 4 ^ ^^ £ J*JI <— il£i| JJ (jJjjbji '^* 

f!!(jlijV lillil (JJjiauJI QiJA J Ax^l&ll 
4__ii J LoS /* ... */ (JJJ I jj w i h jj (Jji«J Jauil£ jiauil sic <*-J^aj (J^! I J l£*5L« 

• C 



CiLtjJLtU Lajll AluiLu 



ULx iiifjn iJ'juSL {jjjj a A 



Program g-ljf-ll (3-jjJj ^s— lc »_pSll UL> 4*1 Uj cfil ^1 iJIaU jjJj\ ,> 
ji_£l (j — « (jAi^ ^%>-a 3 K > m , « cjjl£ jsslj . \g"n\-i*si ^j3j (jlSI Documentation 

ll_A JJ — 4JJ tj—c il — mala gcalojj ^1 ^jj ^IS IJU .Lya-ajxoll 4a.l_jj <jll JSluLall 
U — * * j— ?* L?' _fc! :)*■*} Wi 3 f J^ *1>" (-JS (J (JJJjSlI JJJ«J jj 4j_jju_a ■w*...& ^jjljjJI 

La _jAj a 'null (jjjjj j_9 LpuJajJ lilljj jjjajjlLl (JJJJjll -^Jj Oj% 3U...ii (J^JI gjli c5l]jj 

»iij uuj .Ol — sJ*j1I ^ylc Jj n-i-t 11 javadoc i\si\ *Wu,i\ .Jllj liL*. 4*L «u ajSi 

LjjuJaij ^LaliJI (3^1x111 taC/S OjLlJIg (jix*j (je. i^i^jll 4*151 *a.Jl« CiLuSu (j-£uu UL> 

. ijyl*^ AuJj-all J Alj^Iall jl t-iu^all 

^jjbjxj ui^ ^l^u Jj Aiijj ^jJaiuu HTML t— iLo (jc. 6jU& (^ javadoc a^jjjj 



. */ j «r» Mlj JaSa /** olLLu (Jjj javadoc ^jLaJbu jj^. ja.lj3a 

doc J embed HTML ' — «J -.javadoc fJ-iiiutf o&uAj u^j^ ^Aj 

■ tags 
.JaLuII jlaw aJjj </ WKj (^jj #>j^ doc tags CiLjki taj 

. '. ,^ | 1 J ^i <t a S ; ...j ^jll ^Jjkill j,„Ul Jaiijj OlLl-jll iJjJiil JaLul 4j^J JajJ 

i^till JUI ^ US <4Uj method *%_>U J variable JjaiJI J class 

/** A class comment */ 
public class docTest { 



OUjiuJJ La J IUmL, 




3 4 

Lit* iU^lz ufaftj IjjM 



/** A variable comment */ 

public int i; 

/** A method comment */ 

public void f() {} 
} 
ji public Ja— 4j j— « »l i nr .^U (j jU'll ^j— jujj gll — *i j avadoc c) Jia-V 

f— jjj friendly J\ private el — iic.SU At ..rilU 1 — »\ tJaSa protected 

a — aAiJI ^ protected J\ public e.Lo&Vl J _j* >ili 3 ^ cjauJIj c^Uj 

.JaSJ (_iLill *■ jLa. 

(3_uj5 AjSJ ,. mljfll (jouuij]l [jiiij iiL (sill HTML <— *1« (j& S j!j& JjiluJl JiajfiM ^^p> 

rlllJxJI HTML —j 4-loj ^ J// Li 

^11 jtAuy Lm .sjjxll HTML ASjjj (j]] HTML i^LojLu jjjajj j avadoc sbVl j.j3j 

:,_L La£ tj ) i n nil ja*jjj 
/** 

* <pre> 

* System, out. print In (new Date () ) ; 

* </pre> 
V 

j^tt.jJI jj mYil ti J— a.1 Flfejb 4— luj j^t ^ i_it Ji LoS .HTML (JjajJ Liui ^jl-*...'. 

/** 

* You can <ejn>even</em> insert a list: 

* <ol> 

* <li> Item one 

* <li> Item two 

* <li> Item three 

* </ol> 
*/ 



CiLt j iimlS LajJI Aludui 



ULx iU^Jo Uj^UIj fsul 



Vl ','7-JJ -jiajji (JS AjljJ (j-« "/" eUJU ja.V3.dOC (»jSj tJjiijSlI ij^ 3 " (j- 4 "* ^ Jaa.^ 

jjV 3 f"'™ HTML oL-oj\oS <hr> j <hl> J-l» cA_i-jjJS ? l^3 — -L ?J £ 
.AIjLjiII oUujjjjII m Ia^jc. i— ijltXTinij 3"^i\-i>W 4jLuijjj5 jrljijj j»j3j ja.va.doc 

£1 j^ ^sSj @see LjUilc o**^ J Ju^l iS£j* i> ^S^ -k^ 1 t^ o^ 

crt «iln ^ — 4 HTML jjIjoj Java doc fj^-j -lSJ^ 1 -*j»»-» csAi 1 id! £j?-J*W 

:JSJiB ii.ti ^fcj .(^>Vl cJS&jSU HyperiinA: t£U Ll&jl *Ui)j (?see 

(?see classname 

(?see jfully-gualified-classnaiue 

@see fully-qualified-classname#method-name 

3 ft/rtt JJ "See Also " #U JaUiJ J^ 3i^ ? j£ aLUJI oUkill ,> J£ 
asL „ l^i (^ ihU aisiill cjUaUSjVI »i* c> javadoc c3*4> lAj ■■A>* S1 

version a - ■■■■" eJ .jU ^k2 aUAc „!& u?j^ J <-»^l iaM l£^ 

cjI^IjU ' ^ (.^iuu J ti-B i&a o^j -^l>i> Hj iruforinatioji 

.(a^kiiai JjjL-aill ^^ji-LS) interfaces 

Qversion version-information 
(slauthor author-inforination 

cs ic ia <^>^ J Variable Documentation tiijpZA &P (M 

.@see &\j&$aj ZjLAj^ui HTML 



tlLtjlr ttt LajJI ALmLu 




* ' IdU Hi ^ie ljjuJL iMil 



...JjJaJI JJjj AUte 

Cjlpl fri m Vlj return values fA—*.J$\ ^__ja j parameters elk^l 

■exceptions 

@param parameter- name description 

Sreturn description 

@ except! on fully-qualified-class -name 

description 

underscore ?\m — «li f^Vj) JjSfl <-ijaJ jjjSjj ^ CjLJS si& ;> ;jjL» <""' 

class AllTheColorsOfTheRainbow {//... 

cilj_i> *lJj fields JjUIj methods oj^\ J" j=^i ^^ lsV AjjuuILj 

Jjjfl cJbj *>ti jjl l^c aLLuJI tiiLaljiaVI o>ii iiiii object handles j»<-tU»,ll 

I^Ala 1 jJJu-a c_i_)aj (jjiuu J,\~> all (j<a 

class AllTheColorsOfTheRainbow { 
int anlntegerRepresentingColors ; 
void changeTheHueOfTheColor (int newHue) { 



// 
} 

// .. 
} 



cLtjkutU iuajS Aluilui 



If 



UU AH LjUJtJj OUUa 



4^ 





ji — SajII oLjLu (J^a> c> »^ilj^ *£>a& gjWin" j -Operators «_»Wl L£ 4*» 

\ <iL> CiLbt Jll £lULl .C++ J C ( i? a-4JiaJ AlmiL ^JJ*4 IftJS SJja._j*]| (JllLuLullj 



CJUjttitt LajJI 4 tint 111 



HU AjU &UJ*jj i^ULu 



u 






+, -, *, A * 


iuLuiaJI ££U*A 


++, — 


jLuaiillj SjLjjII C£LU-» 


«, /=, >, <, >=, <= 


JLut&Jull CfiUbuS 


&<£, II, / 


3 /ahull CftUU^I 


*, !, *r »f «r >», «< 


Bitwise £&«Ijl« 


+ 


lJjU-»1I Ju^Lui] jj-»JJI JaU-4 


__ - — — 


uiuul) Jdbu 



:Cl5UU-o1I &i& fLsl.nl AjsjS <JIj11 3H&I J5U. t> £j*i»jiui 

:liU. (J ijunll (Jjla-« fl^ilji! ^ji)S (jt : S <Jli« 

//; Assignment. Java 

// Assignment with objects is a bit tricky- 
package c03; 
class Number { 
int i; 

} 

public class Assignment { 

public static void main (String [] args) { 

Number nl = new Number () ; 

Number n2 = new Number () ; 

nl.i = 9; 

n2.i = 47; 

System. out. println ("1: nl.i: " + nl.i + 

", n2.i: " + n2.i); 

nl = n2; 

System. out. println ("2: nl.i: " + nl.i + 

", n2.i: " + n2.i); 

nl.i = 27; 

System. out. println ("3: nl.i: " + nl.i + 
", n2.i: " + n2.i) ; 



CiLajIiuU LaJI UuiL* 




T O j£a AUcLulijj L&L.U. 



} 

} ///:- 

1; nl.i; 5, n2.i: 41 
2: nl.i: 41, n2.i: 41 
3: nl.i: 21, n2.i: 21 

JJ «jj ^1 ^juiLuVl ^ujlall jii«j ^jllj Aliasing i_i.il jiL SjfcUall »i& (j-a-u 

I^gJVjlt (JtUI ^ l~_ AJL^-i t_llla -i& <— ijljjll J__iml *-lL_u_j 

//: PassObject.java 

// Passing objects to methods can be a bit 
tricky 

class Letter { 
char c; 

} 

public class PassObject { 
static void f (Letter y) { 
y.c- ' z ' ; 

} 

public static void main (String [] args) { 

Letter x = new Letter () ; 

x.c - 'a ' ; 

System, out. print In ("1: x.c: " + x.c); 

f(x); 

System, out. println ("2: x.c: " + x.c); 
} 
} ///:- 

:«-«UjJI lift jjiii _tev 4jll_ll A^JSill ( _ s ic (_)_a___i tlua, 

1 : x.c: a 
2: x.c: z 

:4jjLuoJ| i_£L«Ij__I -I v^v..| 5aLS jjjjj :YJLi« 

//: MathOps.java 



dUjkdl LjjJI Alulu, 



ULf. iU AU/lLij CdUU, 



11 



string and an 
s, int i) { 



int. 



string and a float. 
s, float f) { 



// Demonstrates the mathematical operators 
import Java . util . * ; 
public class MathOps { 

// Create a shorthand to save typing: 
static void prt (String s) { 

System . out .print In (s) ; 
} 

// shorthand to print a 
static void pint (String 
prt (s + " = " + i) ; 
} 

// shorthand to print a 
static void pFlt (String 
prt (s + " = " + f) ; 
} 
public static void main (String [] args) { 

// Create a random number generator, 

// seeds with current time by default: 

Random rand = new Random () ; 

int i f j, k; 

// '%' limits maximum value to 99: 

j = rand, next Int () % 100; 

k = rand.nextlnt () % 100; 

plnt("j",j); plnt("k" f k); 

i = j + k; plnt("j + 

i = j - k; pint ("j - 

i = k / j; plnt("k / 

i = k * j; plnt("k * 

i = k % j; plnt("k % 

j %= k; plnt("j %= k" r j); 

// Floating-point number tests: 

float u f v,w; // applies to doubles, too 

v - rand.nextFloat () ; 

w = rand.nextFloat () ; 

pFlt("v", v) ; pFlt("w", w) ; 



k", 


i); 


k", 


i); 


j", 


i); 


j", 


i); 


j", 


i); 



u 


- 


V 


+ 


w; 


pFlt(' 


'v 


+ 


w", 


u) 


r 


u 


=r 


V 


- 


w; 


pFlt( 


V 


- 


w" f 


u) 


; 


u 


= 


V 


* 


w; 


pFlt( 


'v 


* 


w" f 


u) 


; 



dLtjiiLAii LaJI iLuiu, 




IV UU 4xJ CiUduj (DLbu 



u = v / w; pFlt("v / w", u) ; 
// the following also works for 
// char, byte, short, int, long, 
// and double: 
u += v; pFlt("u += v", u) ; 
u -= v; pFlt("u -= v", u) ■; 
u *= v; pFlt("u *= v", u) ; 
u /= v; pFlt("u /= v", u) ; 
} 
} ///:~ 

//: Autolnc.java 

// Demonstrates the ++ and — operators 

public class Autolnc { 

public static void main (String[] args) { 

int i = 1; 

prt("i : " + i) ; 

prt("++i : " + ++i) ; // Pre-increment 

prt("i++ : " + i++) ; // Post- increment 

prt("i : " + i) ; 

prt(" — i ; " + — i) ; // Pre-decrement 

prt("i — ; " + i — ); // Post-decrement 

prt("i : " + i) ; 

} 

static void prt (String s) { 
System. out. println (s) ; 



} 
} ///:- 



1 : 1 
++i : 2 
i++ : 2 
i : 3 
— i : 2 
i— : 2 
i ; 1 



:4j]IjJI 4-yjTill (jlc (JinViiii (jjLuJI j^alijJI Aiiii JaCj 



CiLijbuU LajJI 4 1 mil u 



UU MJU OUjitfj dXLtbu 1A 



:3&£L& JbjM c£LU* ? \^Ui 2bijS ^aa Jlloll j^jj : fjti. 
//: Equivalence. Java 
public class Equivalence { 

public static void main (String[] args) { 
Integer nl = new Integer (47) ; 
Integer n2 = new Integer (47) ; 
System, out .println (nl == n2) ; 
System. out .println (nl != n2) ; 
} 
} ///:- 

True 
False 

i^fljll Jtull ^a LoS equals () aLjIJI ^ljiiu.1 *JLJI »i& 

//: EqualsMet hod. Java 
public class EqualsMethod { 

public static void main(String[] args) { 

Integer nl = new Integer (47) ; 

Integer n2 = new Integer (47) ; 

System, out .println (nl .equals (n2) ) ; 

} 
} ///:- 

//: Bool. Java 

// Relational and logical operators 

import java.util.*; 

public class Bool { 

public static void main (String [] args) { 

Random rand = new Random () ; 

int i = rand. next Int() % 100; 

int j = rand. next Int() % 100; 

prt("i = " + i) ; 

prt("j = " + j); 

prt("i > j is " + (i > j)) ; 



4Lj1lJJ LutJI iLdu 




M tilf iu cUjJmjj LjiULu 



prt("i < j is " + (i < j)); 

prt("i >= j is " + (i >= j)); 

prt("i <= j is " + (i <= j)); 

prt("i == j is " + (i == j)); 

prt("i != j is " + (i != j)) ; 

// Treating an int as a boolean is 

// not legal Java 

//! prt("i && j is " + (i && j)); 

//! prt("i || j is " + (i || j)); 

//! prt("!i is " + !i) ; 

prt("(i < 10) && (j < 10) is 

+ ((i < 10) && (j < 10)) ); 

prt("(i < 10) II (j < 10) is 

+ ((i < 10) || (j < 10)) ); 

} 

static void prt (String s) { 

System. out. print In (s) ; 
} 
///:~ 



it 



:ajHj!I 4-njViH ^jlc. liA Ji^Tt'iinj 



i = 85 

j = 4 

i > j is true 

i < j is false 

i >= j is true 

i <= j is false 

i -= j is false 

i != j is true 

(i < 10) && (j < 10) is false 

(i < 10) || (j < 10) is true 



(SiLtjiuJJ Liijil 4ludui 



tfLa. 4xJ iZlyttjj CdLbu 






Mnemonic 


Operator type 


Operators 


Ulcer 


Unary 


+ -++-[[ rest...]] 


Addicts 


Arithmetic (and shift) 


*/% + -«» 


Really 


Relational 


><>=<= == /= 


Like 


Logical (and bitwise) 


&&\ & A 


C 


Conditional (ternary) 


A>B?X:Y 


A Lot 


Assignment 


= (and compound assignment 
like *=) 



•Execution Control .Will a^I«u -.^Ml 

...if -else i»>2// <t4jtf 



if(Boolean -expressi on) 
statement 



if(Boolean-expression) 
statement 



•J 



else 



statement 



; iah ^JuliiiXI A^jlxjil J^ii«l ^Ic JllsS 

static int test(int testval) { 



CiLtjliLAll hhjil 4 JiJ i. i t 




V ) iftU IJCiUJmjj iDUbu 



int result = 0; 

if (testval > target) 

result = -1; 
else if (testval < target) 

result = +1; 
else 

result = 0; // match 
return result; 
} 
^ i :L3lj]l L,i i4±ijlall IjA^jiu ^1 iajSl! jj^j JjVl :cfi£\i return ^jklSj 

CjL-jjl£»l (j_-4 n ^»' >fl \ <$J Jl Jllsll ^btS ftjlc] 6^!J -»J^^« ^11 »J* ^W-jj 

:returj] 

static int test2 (int testval) { 
if (testval > target) 

return -1; 
if (testval < target) 

return +1; 
return 0; // match 
} 
w It cdljj if -else Jajjill A-hjLu .\iiTii j»jL L-aU. X«Lu jJjiaaJ ^jSai :<UaaSl« 

:JSL4B 

boolean-exp ? valueO : valuel 

^s'i ula VJj valueO fj»SJ <jsaj lila boolean-exp Ja>£]l jliiil ^ dua. 

:iib t*lto C5 i& JliaS ivaluel 

static int ternary (int i) { 

return i < 10 ? i * 100 : i * 10; 

} 

i^JtSlI Jjujill <it& LLj (jaljj JUI li& 

static int alternative (int i) { 

if (i < 10) 

return i * 100; 

return i * 10; 
} 



iliLjJx.il} UajS AluiLu 



til* 4ii ljUjIuj CdULu VY 



: f ljJI Jliill iib ^Ij : While J.«.jWi / 

while(Bool ean-expression) 
statement 

//; PThilerest. Java 

// Demonstrates the while loop 

public class WhileTest { 

public static void main (String[] args) { 

double r = 0; 

while (r < 0.99d) 

r = Math, random () ; 

System, out .println (r) ; 

} 



} 
} ///: 



ipUSI J&SB M»3M »i* i*b :Do-miile I4U * 



do 

statement 
while (Boolean-expression) ; 

for (initialization; Boolean-expression; step) 
statement 

: ■/'<•' ^uikill oik f hVml jjlc Jl«Sj 

//: ListCharacters. Java 
// Demonstrates "for" loop by listing 
// all the ASCII characters, 
public class ListCharacters { 

public static void main(String[] args) ( 
for( char c = 0; c < 128; C++) 
if (c != 26 ) // ANSI Clear screen 
System. out. print In ( 



CiUjliLtXt Lajfl Aludui 




Vf UUtU djUduj C&Ubu 



"value: " + (int)c + 
" character: " + c) ; 
} 
} ///:~ 

U" «' (ja IfrTAaa. (J_)S (jl ' ,"^J t j£j l for 4-tUaU (JAJuia Cjjf jp.'m J^C. al. V^nt l (jlLojj 

for(int i = 0, j = 1; 

i < 10 && j /= 21; 

i++, j++) 
/* body of for loop */; 

i — ji2 ^ ASkJI ,> ^jjaJU Break ^uki ^.jSS £ua. .Continue j Break 
^jI^j Juijj ^J .}j*jj <^-=>JI Jj^' i-j5j3s Continue %aAi~\ LcJ .1$js CjLjUMI 4^ 

ijjiSLLjJI (jiLojlxjll al.^jiiil ^jijS ^jilill JIUI ftJLbjj 

//: Brea/cAndContinue. Java 

// Demonstrates break and continue keywords 

public class BreakAndContinue { 

public static void main (String [] args) { 
for(int i = 0; i < 100; i++) { 
if(i == 74) break; // Out of for loop 
if(i % 9 .'= 0) continue; // Next 
iteration 

System . out .println (i) ; 
} 
int i = 0; 

// An "infinite loop": 
while (true) { 
i++; 

int j = i * 21; 

if(j == 1269) break; // Out of loop 
if(i % 10 .'= 0) continue; // Top of loop 
System . out .println (i) ; 



diLt j ix.*!! Ldjll 4U J i,u 



tit* &u cjujtjj cautjLt 



Vt 



} 

} ///: 



9 

18 

21 

36 

45 

54 

63 

12 

10 

20 

30 

40 



:gj»ljjj]| la* jj»ii jjc ajSIjII 3-v j*^ i j jj U j^q jib 



, (^ 0%9 I# lajSill Cjjfrk, jSlj 



ff/laklJ! goto JyhlflJ&J dlLu <Ul ^ 

labell : 

outer-iteration { 
inner-iteration { 

//... 

break; // 1 

continue; // 2 

continue labell; // 3 

JbreaJt labell; // 4 
} 



CUjLuii LuaJI iLdu, 




Vo 



UU. iU iiLukij t&M* 



//: LabeledFor.java 

// Java's "labeled for loop" 

public class LabeledFor { 

public static void main (String [] args) 
int i = 0; 

outer: // Can't have statements here 
for(; true ;) { // infinite loop 
inner: // Can't have statements here 
for(; i < 10; i++) { 
prt("i = " + i) ; 
if(i == 2) { 

prt ("continue") ; 
continue; 

} 
if(i == 3) { 

prt ("break") ; 

i++; // Otherwise i never 

// gets incremented. 

break; 

} 
if(i == 7) { 

prt ("continue outer"); 

i++; // Otherwise i never 

// gets incremented. 

continue outer; 
} 
if(i == 8) { 

prt ("break outer") ; 

break outer; 
} 
for (int k = 0; k < 5; k++) { 

if(k == 3) { 

prt ("continue inner"); 
continue inner; 



} 



Cjltjlt-all LajJI 4ludui 
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// Can't break or continue 
// to labels here 
} 

static void prt (String s) { 
System. out .println (s) ; 
} 
} ///:~ 



:"<M\ *a*m\ 41^ j^kj J t^ ^UjJI 1^ iiia jk. 



i = 

continue inner 
i = 1 

continue inner 
i - 2 
continue 
i = 3 
break 
i = 4 

continue inner 
i = 5 

continue inner 
i = 6 

continue inner 
i = 7 

continue outer 
i = 8 
break outer 



Switch jL&y/ l^kJ 

„ il aut -VU tdlij jj^Jill t> *■' J?-' »•*=■ cyj jLu*^ f j^ sivi fcch -uki <jli j»l*j L«S 

switch (integral-selector) { 

case integral-valuel : statement; break; 

case integral-value2 ; statement; break; 

case integral-value3 : statement; break; 

case integral-valued : statement; break; 



£iL*j1il*13 LJajil 4ludui 




vv 



uu in d*jtuj tdUixA 



case integral-valued : statement; break; 

// ... 

default: statement; 

} 

//; VowelsAndConsonants . Java 

// Demonstrates the switch statement 

public class VowelsAndConsonants { 

public static void main (String [] args) { 
for(int i = 0; i < 100; i++) { 

char c = (char) (Math, random () * 
26 + 'a'); 

System, out. pr int (c + ": ") ; 
switch (c) { 



case 


'a' : 


case 


'e' : 


case 


'i' : 


case 


'o' : 


case 


'u' : 




System. out. println ("vowel") 




r 

break; 


case 


'y' : 


case 


'w' : 




System. out .println ( 




"Sometimes a vowel ") ; 




break; 


default: 


SysU 

} 

} 


Bm. out. print In ("consonant") ; 





} 

} ///:■ 
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£ tiaj ^'llj i n'l C"U1 (-a-ajJUi <a.ljj tlul£ .Jill JSLuUllj JUJI aAl 

A — jjIjCuI A — <ui 2-^»j "&i£ jjij*j *i LAit (_>aLi JL^jj i Jj^Lj AjjIjlIiI • 

JSl—oJull ««LJi (j-JJ iaLij .Library Component *j&» <jj£J 

J— «j V ; Ua.j« Jl Jkoj .l5j tSjja^a jinhwll »i* JjS t> A^iauull Resources 

S_laU. Aiiji. (j& SjUc. jAj ^Constructor ^Ull ^j^io C++ *il daLal jSIj 
4 — jSI dal iJalj ,jUI ajgia Li>j| liLa. cjAajt-I jSJj j--'"- J ^Liul juc IjjUli (_Aki 



Cibjkatt LJajJI AluiLu 



jvjLkll £ul.j Alii JjjW l^afy AJUmUI JSUJI £ua UU tlL 



kjj j»j — h ^i!lj iGarbage Collector ciiiill £^» f-j^ 

2 y i.fiiVI A— ojSII .^ ..j,w'i tlil Amj q\ jail 3 jL£ i ;w*» J .mill II,, ft ,. 3 pjaiw 

.laUAjJ ^ Cleanup jj-ali*!! j^wj Initialization 



Constructors cjL-JUU tiL>hV««it ifc 

...^jjtlLVt i-jjSM J*A*3 3Ji&a <> o^Hnni 

^1 pLijJ .lie laJ-iaaiul) (»jij initialize W- 4 ^ %>k e^J di^ <J <£&*} 

j <\" &AJ1 «ll (^ylc jl ,_wj liA . jjuodxJI IJA jil^aluil JjS L«J-i WA 1 M^J i_>j-aic 

.Jj^a. jjuojc fLuuV AaUJI .lie. »jb J<-"' 3jjj1JI ei* allVn.il 

^ic. 4«>lr.^i«il .JlJili J^ijj frjWi.nj ij^Ull li* L i_Lua tsllul liji .Constructor 

.AjjIJjjVI ^UjSII JjJaJ 4&A* 

4 , ^itf. ^1 foj j-0 jtiiJi ^vi mjL^ & *i^ H j^* 1 it* 13 ^ ^ ^ 

A_Jjjia ^1 3L_jj« Compiler ^JL«1I <>i m>j '^ J\ ^M ■<- i ~= J1 ^L^ 

.. jldl ' i!V» AiD Ij'lr-- Vi..li ~j5j 

:UuJil li^l Ch fljaaul j J=o-J i-i~a *L&I *&£ ^Itill Jlfull ^ 

//: SimpleConstructor.java 
// Demonstration of a simple constructor 
package c05; 
class Rock { 

Rock() { // This is the constructor 



CtJAjlx-tli LitjJI AXuiLm 




System, out. println ("Creating Rock") ; 
} 
} 
public class SimpleConstructor { 

public static void main (String [] args) { 
for(int i = 0; i < 10; i++) 
new Rock() ; 
} 
} ///:~ 

new Rock () ; 

-l\^"...l Jja <1 ^jj|jjj| 3-oJS Jj^aJ -"'J '"J -(ejy '.'^" p i>*J jm'vill li$J (jlSx j=>^ r*^! 

■ juVvill lift 
■ '«■ -W auiV LaLaJ AjL5lo (cJUll *uil (jl lift Jaa.'il 

:,Jj1I (JSjjJI j^lc (jjLJI 0*^ eLLmj al 1^" ml aii !*»->) (JjjLJI (JULcJI JjJ«jj Ajiiu 

class Rock { 
Rock(int i) { 

System. out .println ( 

"Creating Rock number " + i) ; 
} 
} 
public class SimpleConstructor ( 

public static void main(String[] args) { 
for(int i = 0; i < 10; i++) 
new Rock (i) ; 
} 
} 

JllaS ljj.ll jl£ lili .jinVrl AjjIjSjVI A^uill (JaJ ^ pUuuij h^'; t*U tuuU AJLjlall oiA 

' ' . 

I — ft^Sfi ii ja_uill pUaJ iiaj .kuajS LuuaL b^e iik.u (jL tSllLoj (^JJI j Tree ■ '»■ -^ 

: Jiill ^ LS Tree j.^ir- *LSj| c&Laj 
Tree t = new Tree (12); // 12-foot tree 



&Lj&lJ} UajS iluiLi 



J»*U*$ &^J JjSlXtf l iuilb ZtiLUJI JSLLJI £u± lib. 4k AY 

Tree >_v- a ic „L_^U ^ji*II 4! g^ jli t ^jJ| ^jyi Tree (int) <jl£ liU 

return value ***._>* lai 4H*i V UijS :u>Lc. jjt 13 jL jjS*5 ^j .jsl^JI 

.(Void A^iill ^U,j (jc i-iliij »;^ B : li*>) 



Method Overloading J jlall J;iAau 

4il£aLj Oj^ O 1 '^ -^ l& l^j Ia^ ( ^jA^L C J ) V«jJI ^d 4^ . ^'....-, 
^_uiVI o^-jjj csj— =^ * — Njj t^» V^l jI^I *&UU print () 4Jb .i ^"- l 

^ "it'l <j^ jM t> J^ (£* <^i" J* ^ («i <.'J"illj UUj t_ilii^ _>*Vli UU. 4i] (J Lai 
^uil LHiiJ ^ Wl ii ii (jl (_±jj li$] . J&u (> J&L Jj-aliJI pLijJ (Ja.1 (j* ^Ul ^.Ixluil Jj 
(JJ — lall J ,'*">'') AjAjjj La jA j lAjjUa*]! (JISjjVI *'*?.' J 1 ^'"ti frliiiV (cjUll AJL via 

■Method Overloading 

i iLljUl jkl^kj uL L*l (AjjIjUj^I AiajS ^jJ^j «J^*"",' ■ '■"i *lu Aj_>5 4iL ^LfLa t>iajiij3 

cJ_jVl itJAul ) J,V\"unl ^j jrtiaj AJl^JI fiOA ,j .i_kLi (j* OLajlx^l a^IjL jl t^UuiLjaJI 

jj] j\jjc.Lj . UjmjS String -Imj ij* t-iLJI *"•! iiLs <sjIj1I L«l tJouuj <« jf j"^W^ 

J j«->" J] A-v\%j (JaJ AJlaJI oJ\A ,_j 41il iLoLoJ t «ni\l ajjil 4)i«j (jl ■ *v j .jUll juuiI 

■ At\"l-><1 pUauij JaLoJU Ai)_)Jall juul (Jjiij J.YClmlj r-Lujill (Ja.1 (ja (J_)UI 

tt.YMmj Aj| Vj tCjLdUJI »l.l=kiui! .Sic i$JJJ^ OJr^ Jj""^" 1 al^ilul (jl (j<» A&jSI (ji&J 

t 3 J __Ul J oljiUl jjUl Jwi ^l^lml AjuS ^JIjII JIUI ^jj .JUjUI jjUI Lijl 

//; Overloading. Java 

// Demonstration of both constructor 

// and ordinary method overloading. 



CiL^jJilaJJ LdjM 41w1lu 




A f juiUiJIpuuj hilM/fl JLuilb UltUI JSLJull (tua tit* Ola. 

import java.util.*; 
class Tree { 
int height; 
Tree () { 

prt ("Planting a seedling"); 

height = 0; 
} 
Tree (int i) { 

prt ("Creating new Tree that is " 

+ i + " feet tall") ; 

height = i; 
} 
void info () { 

prt ("Tree is " + height 

+ " feet tall ") ; 
} 
void info (String s) { 

prt(s + ": Tree is " 

+ height + " feet tall") ; 
} 
static void prt (String s) { 

System. out . print In (s) ; 

} 
} 
public class Overloading { 

public static void main (String[] args) { 

for (int i = 0; i < 5; i++) { 
Tree t = new Tree (i) ; 
t.info() ; 
t. info ("overloaded method"); 

} 

// Overloaded constructor: 

new Tree () ; 
} 
} ///:~ 



iZLjtutt LajJI 4liAi.ii 



j^aLaJI £uaj 4tfjli¥l I4JJL tiUUI JSL&JI £ua. Uta. tik A i 

(JLjiSI (Jllull (j jlWi) j»S lQj&j)a (j;U JJA*»U l-ilS plkuijll UAUjj J jA lillj (> **Vlj 

//; OverloadingOrder. Java 

// Overloading based on the order of 

// the arguments. 

public class OverloadingOrder { 

static void print (String s, int i) { 

System. out. print In ( 

"String: " + s + 

", int: " + i) ; 

} 

static void print (int i, String s) ( 

System. out.println ( 

"int: " + i + 

", String: " + s) ; 

} 

public static void main (String [] args) { 

print ("String first", 11); 

print (99, "Int first"); 

} 
} ///:~ 

iil*±A Jjtll £- sjjVl JJLAl P lJi3J AjLS ^IbB JUI ^ji 
//: PrimitiveOverloading. Java 
// Promotion of primitives and overloading 
public class PrimitiveOverloading { 
// boolean can't be automatically converted 
static void prt (String s) { 
System. out.println (s) ; 
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} 



} 



} 

void fl (char x) { prt ("fl (char) ") ; } 
void fl (byte x) { prt("fl (byte) ") ; } 
void fl (short x) { prt ("fl (short) ") ; 
void fl (int x) ( prt ("fl (int) ") ; } 
void fl (long x) { prt ("fl (long) ") ; } 
void fl (float x) { prt ("fl (float) ") ; 
void fl (double x) { prt ("fl (double) ") 
void f2 (byte x) { prt("f2 (byte) ") ; } 
void f 2 (short x) { prt ("f2 (short) ") ; 
void f2(int x) { prt ("f2 (int) ") ; } 
void f2 (long x) { prt ("f2 (long) ") ; } 
void f2 (float x) { prt ("f2 (float) ") ; 
void f 2 (double x) { prt ("f 2 (double) ") 
void f 3 (short x) { prt ("f3 (short) ") ; 
void f3(int x) { prt ("f3 (int) ") ; } 
void f 3 (long x) { prt ("f3 (long) ") ; } 
void f3 (float x) { prt ("f3 (float) ") ; 
void f 3 (double x) { prt ("f 3 (double) ") ; } 
void f4(int x) { prt ("f4 (int) ") ; } 
void f4 (long x) { prt("f4 (long) ") ; } 
void f4 (float x) { prt ("f4 (float) ") ; 
void f 4 (double x) { prt ("f 4 (double) ") ; } 
void f 5 (long x) { prt("f5(long)"); } 
void f5 (float x) { prt ("f5 (float) ") ; 
void f 5 (double x) { prt ("f 5 (double) ") ; } 
void f6 (float x) { prt ("f6 (float) ") ; 
void f 6 (double x) { prt ("f 6 (double) ") ; } 
void f 7 (double x) { prt ("fl (double) ") ; } 
void testConstVal () { 
prt ("Testing with 5") ; 

fl (5) ;f2 (5) ;f3 (5) ;f4 (5) ;f5 (5) ;f6 (5) ;fl (5) ; 
void testChar() { 

char x = 'x ' ; 

prt ("char argument: ") ; 

fl (x) ;f2 (x) ;f3 (x) ;f4 (x) ;f5 (x) ;f6 (x) ;fl (x) ; 
} 
void testByte() { 



ilLjkJJ LajJI iLdu 



byte x = 0; 

prt ("byte argument: ") ; 

fl (x) ;f2 (x) ;f3 (x) ;f4 (x) ;f5 (x) ;f6 (x) ;f7 (x) ; 

} 

void testShort () { 

short x = 0; 

prt ("short argument: ") ; 

fl (x) ;f2 (x) ;f3 (x) ;f4 (x) ;f5 (x) ;f6 (x) ;f7 (x) ; 

} 

void test Int() { 

int x = 0; 

prt ("int argument: ") ; 

fl (x) ;f2 (x) ;f3 (x) ;f4 (x) ;f5 (x) ;f6(x) ;fl (x) ; 

} 

void testLongO { 

long x = 0; 

prt ("long argument:") ; 

fl (x) ;f2 (x) ;f3 (x) ;f4 (x) ;f5 (x) ;f6 (x) ;f7 (x) ; 

} 

void testFloat() { 

float x - 0; 

prt ("floa t argument: ") ; 

fl (x) ; f2 (x) ;f3 (x) ;f4 (x) ;f5 (x) ;f6 (x) ;f7 (x) ; 

} 

void testDouble() { 

double x = 0; 

prt ("double argument: ") ; 

fl (x) ;f2 (x) ;f3 (x) ;f4 (x) ;f5 (x) ;f6 (x) ;f7 (x) ; 

} 

public static void main (String [] args) { 

PrimitiveOverloading p = 

new PrimitiveOverloading () ; 

p. testConstVal () ; 

p. testChar () ; 

p. testByteO ; 

p. testShort () ; 

p. testlnt () ; 

p. testLongO ; 



dLAjbmU Lb J UlmLm 




A V j*atix3lpjL.j iJISuVI lyilL tikUti JSUlJI frxx tiU. &U 

p. testFloat () ; 
p. testDouble () ; 
} 
} ///:- 



i^l JjaII iaiil .die. ^IjiaVI ^M\ frLijL Lulffi pjLui liU ^J* jV tjjft V 

//: DefaultConstructor.java 
class Bird { 

int i; 
} 
public class DefaultConstructor { 

public static void main (String [] args) { 
Bird nc = new Bird() ; // default! 
} 
1 ///:- 

'. jhinll >jSiiii (JjjLuJI «-aLjjJI ,_i 

new Bird() ; 



fthis ^tfiJ/ -LJs-^m SjuWJ^a U 

:qjj "- > w1 I (jjj^l f () AiijJbll «.LcJiuil 
class Banana { void f(int i) {/*... */ } } 
Banana a = new Banana () , b = new Banana / 

b.f(2); 

?jb juVmll ^ a jjuoijl U jL&jiuil 

(_^l i4 — a._jill "UxJajC. 3j^jJI ajfrLa (JAj^a plLII k*LJc ,jl "}|] 3J$jji jjc. 3lLjJal| jjSj J3 

lAjlJij P/y"' ^jLiSj i^icjj lilil 



jvaLall (yjuj IfSl^fifl IlMj tiUUI JSLJuJI t *u^, UU CJh. /M 

Banana, f (a, 1) ; 
Banana, f (b, 2) ; 

.j»a.JL»ll L$j JjL jjlj ofl-. J-. , n jp. (jtiSjUJI (jtLukill UuL 

j\ ii&ljj '(^^ Jjl^iJjJI jm$A\ (^Ifr Jjx<aaJL <_l&Ji 4*L>J=> U*-^ i^lil u^l O^J^ 

li$_l A 1 -> ■■ > fcjlll i* jjjSj jjj c*llil '^>JlJI cjjfl t> l£>m (Jiij ^1) Jui>»jl jjj*j J 

.^LjUl aJlA ^IcjaJj ^la ^ill jjuajjjl jjj^iil ^1) J_ji^»jll Ja.1 ^ ^Jbjii 
K »i^ill (JAJua <_5 jil Ajujia <J!ili. ^« t2lj.il S^ja^ ASjjla f-lr-Vi.tl i »j2j I * •>'"-■ c5lj| iSJS 
^_JjjJall ^—fl I — JjUti thlS J«>»ll fl-iijJ fJJj . tills fhVuoV ^=»iaa jjSj jjlj 

: Jjill ^jU-i.iM dUil -csjiVl 

class Apricot { 

void pick () {/*... */ 

void pit () { pick(); /* ... */ } 
} 
ftj-J* $ ndlil A^Utf o^l this. pick () Jjill ^jkus pi t f; Jib j^l 

• r jrs 
<_)L_L»1I ^ 9 US return S^uki ^ ^\u«\ L Ullfc j*j .^^Jl j^om!\ jii^a ^4 

//; Leaf .Java 

// Simple use of the "this" keyword 
public class Leaf { 
private int i = 0; 
Leaf increment () { 
i++; 
return this; 

} 

void print () { 

System. out. println("i = " + i) ; 

} 

public static void main (String [] args) { 

Leaf x = new Leaf () ; 



£jLtjlx*U LJijll AluiLu 




A f judaS puuj ifllJ^yi luilb 4ikZJI JfLUI frtf, Lit* Cila. 

x. increment () .increment () .increment () .print 
0; 
} 
} ///:- 



i this r '^' ■■■': d_& flail u^l ;jWi,.-i -JK^I ^>1jS jIjSj i_ii^il jjJ jW J^k- 

...l*-a tSili (_S^>iul ?!!<_jj£ 

IJj Sjj I J _y> LijSi L«S J ^UJI jjuaidl (jlc. JjS tdila this «^lc- ^iVi - in L«jj& 

iii_ja. .plkuij A^jIS 4jUacL ^jij LfciJe ^Lls this fl-iiiuil i_itiij Jlj t^ljjUl ^ L»1 

//: Flower. Java 

// Calling constructors with "this" 

public class Flower { 

private int petalCount = 0; 
private String s = new String ("null") ; 
Flower (int petals) { 
petalCount - petals; 
System . out . print In ( 

"Constructor w/ int arg only, petalCount= " 
+ petalCount) ; 

} 

Flower (String ss) { 

System. out. print In ( 

"Constructor w/ String arg only, s=" + ss) ; 

s = ss; 

i 

Flower (String s, int petals) { 

this (petals) ; 

/// this(s); // Can't call two! 

this.s = s; // Another use of "this" 



LjL»jJ*.*U Lajil 41lu1j.ii 
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System, out. println ("String & int args") ; 

Flower () { 

this ("hi", 47); 

System . out .println ( 

"default constructor (no args)"); 
} 
void print () { 

//! this (11); // Not inside non- 
constructor! 

System. out. println ( 

"petalCount = " + petalCount + " s = "+ s) ; 
} 
public static void main (String [] args) { 

Flower x = new Flower (); 

x. print () ; 
} 
} ///:- 

Ol—^yL) ^ £* ^ Flower (String s,int petals) ^Ul J>U> <> 

3 — aLuoyU .(>- oil (JjjjU elc£j ^jl-iiiiii ^ lilii VJ this »h>"inilj ia.lj Jii plcJauil 

0— ■« ' ^ ^^"j ts^ Ji-oajjiiJi VJj f.^ cjt (Jjsj ^jUI *le-fi«l 4^- Cft •£& <J\ 



Garbage Collector cjUiltt 

.cleanup <■ ijlvriti 
ftjj,..>,->All JjSlill jAj^oa jjjaaj ibty oi* j»jii iLua. ^Garbage Collector 



CjLjLlaII LojJI tiudu, 




4 f jvtLaJIpuuj ifJlJ^yi tuttij 4UOJI JSUJI &**■ lHa. ^tla. 



Bj_Slill j_ JjaJ * ;■;< i-ij— s«J t^l—jlijll £-«?-« 0' J^' tS^J 'lew pljaJ»J (jjJ 

» j <i \]\ n'x-A j jj ->* ajjjS AijjM (j« u^'v. 1 il^ «^1 'J*"* new ^ hVim lj sjja^-sll 

Ljj jaj <^'»< « i finalize () 3juaLa> AJUjla ULa. -^'■■■* <<UlaJI 0J1A A^JU-a (Ja.1 qa 

.1 im (_sl (j n i h 

...aLUI aLjUI £-a d«JI W ljVI <^ ^j^t- 

Vjl <-■ "•■ ■■■;■■■ (J 'V-l f Jj f ^ - ,<l ojSlill jJja^l l>W- Obliill £*?-« (jj^ L"^ 

JJJ— «ll He -Li3 j*-aiJl Sjja^JI SjSlili JJJ^jj fjliwj 'finalize () AJUjUl 

■ « jfcr.H CjL_jLc l^skJ *lja.l jjlt Sjjill ■-*',' 1" j.- »ilnL lift .CjUUjII £ M ±A gjljll 

jjjjaj ji iC++ ^_2^jf» i>«U. (JSij t(Jja-4jf«ll (_yaxj ,J (j/i 4Ja.lj]| b'Mk Aja*] ^b 

^_l y— sllj C++ </ ^jx-JI finalize () aLjUI Va &U aajjUI J tLi. 

4 xl <J jiuoluJI JiAiu jiLiill i-JaJ AjV i Java J C++ 0£ ULoJ i_iIia-» j^Vl L*jia 

.1 «jj L_jla, 4*] (j CjLliill £*a-« aliaiiib ji.nl lull jx«.iJ ^jjV -^ L»JJJ ' L«jJ C+ + 

■■*! ;k-- i_J aj t^lia j. ~'"-- jxojj AjL»£) cilLc p-Ljul L 4jLuu ^.LjSI] £-llaJ UjJC liSlil 

:SjSill »ifc £^=£1 g^ 1 <J^ AAxL* •r i l»niii Uj ? Uill 

7C ulaj Jfi J lilA t<iiLuJI (jift Ajjoij »"JJ f>j&! (jl » . llWi j m'ir . f.UijJ AjIaC (jl (jlajjiil 

Vj uiS »;■ -J ^3 CjUUjII «^a^> (jV "^a-jl l-Ml idlli aJJ V JSS ^jiLill (>« jinwll jujij 

.ftJjLill J) <al,J«JI (j-0 ^j nK'lllj AjjiJaa. ajL jjl {Jj5 ?uljjul ^ j'l'nj 

«^J/ ^Lc JLu7 j^ t4^^>i/ 



tliUjtt Jt luajSI AluAui 



j*aU*]l (Uinj liSljjtfl iytlb 4MLU1I JSLZaII £ua. tiU Ciia. 1 Y 

(Jijl—xiall destruction j^jjII fj*i« ^ ^U& o^jUjj jS <u£J t^ j*Vl Ijaj 

j — uiaic. *.L£j] fj lij LI .jiolWll £_ua. JJaSu flail t_laj 4illl a^A ,Ju . C++ {J 4jlc 

yj (^** j^ lia.) stac* <j»jS- Jb. .jUs) ^ ^ 'C++ ^4 local (^ JS^ 

. ^j-aixJI Ija> «.LijJ Ujs ^ ^l Ja*]| ASLi» <jplc.J pLul p ji*&\ AjIac. <jls 4 (liU 

j_^A <_)L_ili f — id t(liU. ^a L£) new pl-iiiuL C++ ^ j^wll *Liil ^ I jj U 

.(UU. ^ ■Jjij* jjc.) Delete >j C++ j^jjII <_M« t_iDsu Destructor 

tjS\JA\ ^ a £ jjjU jj-aidl (jSjJjjij jaIoII (_jlia ^I) jla tillij j»LSll gxjftll <_uij I jjj 

\ «£ .new f»l^iiuil Ujj t*Llc. (}i (^ila_4 jj^jUc. eLk] <ul£*J <4jlwjtf liL, 4Al Liu 

.^ljc, i^lij (.jSajji Obliill ^u»a-4 (jV jjuaUjJI JJjajl delete LjlJa ,-C.JiuuV Lit 

.Destructors Olj — «^«ll fl-iiU ^J Aa.UJI ^iL V oUiill ^oa^ jja.j ^SJ 
A-JujL t\ — uiil (iljS-.u Lojjj 4_>«U« (JSJIj finalize () aSjjIJI ^.swt Vi <■.<•> jj 

.C++ ^a Vilju A+& 
.iiibliill & ,u>i pljaj *j3I>. ^a finalize () ZhJA\ Li cdjuii ^1 *L3iVl jJ 

:Ufc« jjIjs (lilli (^IjII JIjaII £j^»jj 

//; Garbage. java 
// Demonstration of the garbage 
// collector and finalization 
class Chair { 

static boolean gcrun = false; 
static boolean f = false; 
static int created = 0; 
static int finalized = 0; 
int i; 
Chair () { 

i = ++created; 

if (created == 47) 

System . out .println ( "Created 47") ; 

} 

protected void finalize () { 

if (! gcrun) { 



aLjhul! La J IU*m 




5 f jAJtSguvj iu/JiW tuty &hldSf jslAall &4* IJU ti£» 

gcrixn = true; 

System . out .println ( 

"Beginning to finalize after " + 

created + " Chairs have been created") ; 
} 
if(i == 47; { 

System. out .println ( 

"Finalizing Chair #47, " + 

"Setting flag to stop Chair creation") ; 

f = true; 

} 

finalized++; 

if (finalized >= created) 

System. out. println ( 

"All " + finalized + " finalized") ; 
} 
} 
public class Garbage { 

public static void main (String [] args) { 

if (args. length == 0) { 

System. err. println ("Usage: \n" + 

"Java Garbage before\n or:\n" + 

"Java Garbage after"); 

return; 
} 
while (! Chair, f) { 

new Chair () ; 

new String("To take up space"); 

} 

System . out .println ( 

"After all Chairs have been created: \n" + 

"total created = " + Chair .created + 

", total finalized = " + Chair. finalized) ; 

if (args [0] .equals ("before")) { 

System, out. println ("gc() : ") ; 

System, gc () ; 

System . out .println ("runFinalization () : ") ; 

System . runFinalization () ; 



tZbjkJJ UajH iLdiM 



j**UmJi zu*4j j/jij^yi Jufty, tiuzj, jsuji^ igi at* U 



} 

System, out. print In ("bye! ") ; 

if(args[0] . equals ("after") ) 

System. runFinalizersOnExit (true) ; 

} ///:- 

£-?- ^ d ** '<*** ^ <^j 'Chair j-Ijo i> apJI *UiU $LJ\ jui ^ 
J jL_ik.! u — lcj .6^^. Chair j^Ut *Uuj (> ^bj^ll uHjSi « J«JL CiUiill 

.V f t obliill ^^ J^ ^ |j) Uja Uh, ^ill gcrun y^i\ Uy>ij HJ 
"-*& J M^ ^ main ^ ^J sj^jJ *ikJI jl^y ^v,,,,^ t f j&\ ^^ji \J 

.SjjJa. ^Ji "■! '«-- f- l it'l l j\£l 

^_jLo pi — fil ajII, pi* gjill finaiize (; o**^ lM»M ulj^I pji jj^^ ^ 

.CjLiliill « *-m 
ja_c .i—o^ jUiiiiu finalized j created oUSL, oVj^i* LuJ ^IIUa 

.i_jj5jS1I (^lc Ujiajj J U^UiiJ ^j jjJI j^LkJI 
J-J t> cillij t j^aj*l\ Ija ^ij *ij**] int i oA±. Jjaio Chair j-~«- JSIj 

. £ V J] U J,ic. (Jju<aj JU. ^ aJjto. ji-aU& pLiil ^jLd tjlil 

:*SkJI t>jLfl main () ^ 43 j.** ^ ^ U J£ 
while (! Chair, f) { 

new Chair () ; 

new String("To take up space"); 
} 

3 — «jS jjU«3 (^ic Jjj p^ili ,_£| ia.jjV *& AilaJ aJiA ljUuI AjLS ^Jjk-uj (_ic. Ji ja tiliSl 

J— '^j*ll (^ L«^o d&i f>jif« finalize () ^1_»J oU ^aljll ^4 .Chair, f 

j\ "before" djj^j mjlt .i-J .i j.Wi ^ — J& t^Ull g-»b_>JI jyiiu ^jB l*iie.j 
J — ^V) System . gc () *%>B ^cSIulu- "before" W^l . "after" 
System. runFinalizatuion () ^JujUl ^tiU. ^5 (ciUUiJI £*»-« i^iii 



CiI+jIlJI L*jJI aImL, 




f ° j^AmM^uj IuIJmVI IuULi tiixUI JiUuJI &aa % iSja, 

g-»l i_)JI pjiua "after" Jaiuijll -l^"--l .ijc. Lai .dt^jj/l CjleljaJ (Jji-uD (Ja>l (j* 

.System. runFinalizersOnExit () ^IcjIu.U 



cjV 3 jjI^jVI ^Jill ApaJ tdl i>^ l^jt ^ ULa. til l«j Ciii ^1 <A^\ £l\jiA\ ^ 

tjj — 9 '^f>jk L>**i cs^° J^J CiVj->"i<ill <-ij_>*J AJLa. ^is .'Ul^ajLuil jxu (jl (JjS Jjaa-4 

. compile-time error 4*?.jill CjSj ^ tiaa. I^jLLcU cdli (j^ni liU 

void f() { 

int i; 

i++; 
} 
C) — S jiUL .iJjaUl "4£\&\ iuJ jj^so dLlc ^L Jll JjSS U»i il^j Jc J- --"■- 

li$_J l4._jU3C.Jj i_i — cjj ^1 4_jill jj_jj <U-«Ujj ^ 4J*J1 ,J__j cjjuj (^ia. £*ji_J 

■ UjViall 

1 — « i_i__ iiiUia« j__& Primi tive Types ^jVl JaL-Vl -J u-> cK (Jj 

j\ d\ j_i__\l ;Lj|_ul ^jj jj__j iL_>k ^V oS-j ^ jW^^i '^ ' 'fa-;- _>«Vl ^U 

A__j3IjSjI ^jS jj-_j j^k. ^,Wu»i<ill jUa.J LL& iAA\ qa _y_j jjia »*t l;U. .\ \ „_», .i .^*.... i 
I tub __L_i ^Jjl _jL_w_- j_i»c. (_^1 (jU ___1 l a ^^"...t JjS .- Jjl..^ | ^ p. jiJ| i.x^ 

:*ijVl oLI___l L\Ji 4jj|_bVI fjsll ^1 £*UjJI ^jj ^lv^..,t JJ AjjIjlI A^s 

//: InitialValues.java 

// Shows default initial values 

class Measurement { 

boolean t; 

char c; 

byte b; 

short s; 



j^UmJI ^uy ^J/jiy/ iyi^i titLUII JiLiUll &*}. UUi^Sa. HI 

int i; 

long 1; 

float f; 

double d; 

void print () { 

System, out.println ( 

"Data type Inital value\n" + 

"boolean " + t + "\n" + 

"char " + c + "\n" + 

"byte " + b + "\n" + 

"short " + s + "\n" + 

"int " + i + "\n" + 

"long " + 1 + "\n" + 

"float " + f + "\n" + 

"double " + d) ; 

} 
} 
public class InitialValues { 

public static void main (String [] args) { 

Measurement d - new Measurement () ; 

d. print () ; 

/* In this case you could also say: 

new Measurement () .print () ; 

*/ 
} 
} ///:- 

Data type Inital value 

boolean false 

char 

byte 

short 

int 

long 

float 0.0 

double 0. 



cUjJmuU LajJI ti^ 




4 V j*Udlp*4j IfSlJJtfl luiL IUmUI JilAJI &** til* (Zb. 

JS__»Sj 4_Lj i Qji • '» ■ ~ /jAki ]■ -»'«■■ vu^a I—SJJXOJ ajSj LaAJC caj| ^xj LojS Jaiuij 

■ null Ajojiill _>ii3*ll lifc 'l^ljia '•^■*?> i-ij-a £-» lsJ^I 



:Jljil Jliall l*jli* !j&S iib ^aj K_Lua (>«> static block ^jSLuo JSj 

class Spoon { 

static int i; 

static { 

i = 47; 

} 
// . . . 

- ■■■■^; A gjua Static ^tii^ll AxlS ,j& SjUc. l$i VI tAiujL l^itS jJdi ^ .illil 

(. 31 (Jjjuajll OJC. jl jmfall t-UijJ .lie Jaii S^^lj tjA jiajjll life JJ4JJ aJJj .AAjjUI 

.i_L^all ^ static member oSLa ^Ja& 

:^&\ JllJI &Lti .AiSUI »iVj»iJl LLu <jL^« JSJu 4U fl| 

//: Mugs. Java 

// Java 1.1 "Instance Initialization" 

class Mug { 

Mug (int marker) { 

System, out. println ("Mug (" + marker + 

") ") r , 

; 

void f(int marker) { 

System, out. println ("f (" + marker + ")"); 
} 
} 

public class Mugs { 
Mug cl; 



CiLtj&nU luajS AXuilui 



juJJdlguuj ifl/jLVI l^Mi iMOJI JiUUI &*. liu &]* 1A 

Mug c2; 

{ 

cl = new Mug(l) ; 

c2 - new Mug (2) ; 

Sy stem. out. print In ("cl & c2 

initialized") ; 

} 

Mugs () { 

System, out .print In ("Mugs () ") ; 

} 

public static void main (StringU args) { 

System, out. print In ("Inside main () ") ; 

Mugs x = new Mugs () ; 

} 
} ///:- 

i^j AjSLuII 

{ 
cl = new Mug(l) ; 
c2 = new Mug (2) ; 
System, out. println("cl & c2 initialized") ; 

} 

...tZtjjiutJt ZjJUuVI fuM juj*j 

J. <1 ^L«JI J«J *j5I.&VI fjill Aji»3 cJjU* tj-^iJ 4^- P IJiiJ ^C+I^J 

(J _^ ^ sjL-* u* ^^i oV C++ «/ u t-^1 «dto:*i ui*fcj tJ 

.A^j Alau. r l «>J» *ij- V> ^J i-fl O^ W«* "^J '^jSlI 

:Sj13S t jL«j Moduli Ai_>u-aui iJuj«j lM c>J 
int[] al; 



(ZLjLlaU Uajil iLuLt 




1 4 j*aU*l\£uLAj JjJIjjjVI ItjiXj tikld! JSL&JIgua. tiU till 

int al[]; 

ijliill ^3 L»£ ^JjljiuVI Iglaji Jj^kJ i^jlc L-Ukj Aijiuul 4aLuui J7---.' >LjS]| (_M (> 

int/ - ; al = I 1, 2, 3, 4, 5 }; 

a2 = al; 

// : Arrays .Java 

// Arrays of primitives. 

public class Arrays ( 

public static void main (String [] args) { 
int[] al = { 1, 2, 3, 4, 5 }; 
int[] a2; 
a2 = al; 
forfint i = 0; i < a2. length; i++) 

a2[i]++; 
for(int i = 0; i < al. length; i++) 

prt("al[" + i + "] = " + al[i]); 
} 

static void prt (String s) { 
System . out . print In (s) ; 
} 
} ///:- 

.al £*a2 luj «illi j*j fi 3 t^U a2 U 4j5IjojI Lai ifi Lc\ jS al J U* ^ji LaSa 

'C++ J C ^a-ajf— a -LaJjj CulS A^oijC ^JLiLa <^jk ^9 UL> AjJ j jA i^lli ^ *!&\ 

' jj' — ^ 1^* 6° »Jm ^ f>J"ll (i? i«J J aP ^ijiua^l Jj^k jjL>j 3KJU ^j 

?!Iljjiua (jSj 



&Lj1l*11 LajS ALmL, 



j^AmS (Luuj j/lljjtfl lyilt,, ZUmSJI JSL&JI yua. tita.i^A 1 ♦ ♦ 



fl — jail ci^jj .c&iji^w ^ sjjix ^Ue. oLijy ne w fJj&Uj LSa ^ tJLu^ j*Vl 

i^till JIUI jJiil .AjljSfl j^liJI ^ ^jiu^ 2-. cU*2 CuS jl ^ LiJ tJll-u 
//; ArrayNew. Java 
// Creating arrays with new. 
import java.util. *; 
public class ArrayNew { 

static Random rand = new Random () ; 
static int pRandfint mod) { 

return Math, abs (rand, next Int () ) % mod; 
} 

public static void main (String [] args) { 
int[] a; 

a = new int [pRand(20) ] ; 
prt ("length of a = " + a. length); 
for (int i = 0; i < a. length; i++) 

prt("a[" + i + "] = " + a[i]); 
} 
static void prt (String s) { 

Sy stem . out .print In (s) ; 
} 
} ///:- 

l> /iti J 1 iii isjxmj .ijiull Cj5j ,j Af" 1 iajii-3-»JI pLuijj ^)U iMA ipRand () 

.^>Ujj1I Ioa ijia ^ic "empty" ^1 i^taa \k^oA ^ "<^}i\ >ali*ll IiSI-SuVI 

int[] a - new int[pRand(20)]; 



iZLjbuU Utji Hudu, 




1 ♦ 1 jtdMpMAj iu/JiiV/ luSJL iilxUI jSLi*ll £ma lit*, ilk, 

// : Array CI ass Obj .Java 

// Creating an array of non-primitive objects. 

import java . util . * ; 

public class ArrayClassObj { 

static Random rand = new Random () ; 
static int pRand(int mod) { 

return Math. abs (rand. nextlnt () ) % mod; 

} 

public static void main(String[] args) { 
Integer [] a = new Integer [pRand (20) ] / 
prt ("length of a = " + a. length) ; 
for (int i = 0; i < a. length; i++) { 

a[i] = new Integer (pRand (500) ) ; 
prt("a[" + i + "] = " + a[i]) ; 
} 
} 
static void prt (String s) { 

System, out. print In (s) ; 
} 
} ///:- 

Integer [] a = new Integer [pRand (20) ] ; 

:JS£fl ^US 
a/"iy = new Integer (pRand (500) ) ; 

\ «;uc ijinll Cj5j ^j except! Oil pLniml ^Jc Juuau tj.rtir. ^LljJ <"tini IJU 

// : Array In it. java 

// Array initialization 

public class Arraylnit { 

public static void main(String[] args) { 
Integer[] a = { 
new Integer (1) , 
new Integer (2) , 



CjLjLlJ] La J iLdu, 
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new Integer (3) , 

}; 

// Java 1.1 only: 
Integer [] b = new Integer [] { 
new Integer (1) , 
new Integer (2) , 
new Integer (3) r 
}; 
} 
} ///;- 

//; Mult iDimArray. Java 

// Creating multidimensional arrays. 

import Java .util. *; 

public class Mult iDimArray { 

static Random rand = new Random () ; 

static int pRand(int mod) { 

return Math, abs (rand, next Int () ) % mod; 

} 

public static void main (String [] args) { 

int [Jtl al = I 



{ lr 2, 


3, 


)r 


{ 4, 5, 


6, 


}r 


}; 






for (int i 


= 


0; i 


for (int 


3 


= 0; 



< al. length; i++) 
j < al[i] .length; j++) 
prt("al[" + i +"]["+ j + 
"] = " + al[i][j]); 
// 3-D array with fixed length: 
int[] [][] a2 = new int [2] [2] [4] ; 
for (int i = 0; i < a2. length; i++) 

for (int j = 0; j < a2 [i] .length; j++) 

for (int k = 0; k < a2 [i] [j ] .length; 
k++) 

prt("a2[" + i + "] [" + 

j + "] [" + k + 

"] = " + a2[i] [j](k]); 



ALjUaU Lajil ZLmL. 




i*f j^^iUI p*uj i/JlJ^I itJJL iikSJI JSiAJI ^ lit*, ill* 

// 3-D array with varied-length vectors: 
int[][][] a3 = new int[pRand(7))[][]; 
for(int i = 0; i < a3. length; i++) { 
a3[i] = new int [pRand(5) ] [] ; 
for(int j = 0; j < a3 [i] . length; j++) 
a3[i][j] = new int [pRand(5) ] ; 
} 
for (int i = 0; i < a3. length; i++) 

for (int j = 0; j < a3 [i] . length; j++) 
for (int k = 0; k < a3[i] [j ]. length; 
k++) 

prt("a3[" + i + "] [" + 
j + "][" + k + 
"] = " + a3[i][j][k]); 
// Array of non-primitive objects: 
Integer [] [] a4 = { 

{ new Integer (1) , new Integer (2) } , 
{ new Integer (3) , new Integer (4) } , 
{ new Integer (5) , new Integer (6) } , 
}; 
for (int i = 0; i < aA. length; i++) 

for (int j = 0; j < a4 [i] . length; j++) 
prt("a4[" + i + "][" + j + 
"] = " + a4[i][j]); 
Integer [] [] a5; 
a5 = new Integer [3] [] ; 
for (int i = 0; i < a5. length; i++) ( 
a5[i] = new Integer [3] ; 
for (int j = 0; j < a5 [i] . length; j++) 
a5[i][j] = new Integer (i*j) ; 
} 
for (int i = 0; i < a5 . length; i++) 

for (int j = 0; j < a5 [i] . length; j++) 
prt("a5[" + i + "][" + j + 
"] = " + a5[i][j]); 
} 

static void prt (String s) { 
System, out. print In (s) ; 
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} 
} ///'. 
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Using Libraries and Classes tJjiuaJlj ljLl&JI ^IjHuiI 





<41il .Libraries oLsUI ^ J^Us]! Jh ^b JLiuj ^jiA\ 



CiLtjbull LajJI 4ludui 



Using Libraries and Classes iJjiuaiij ljI^UJI ,»/jiW 1 * 1 



Packages f>Jt £* JaU3B 



:!}&» il* AjjL« J*l£ t,.iU\ import 3-ojL«j ~ vi *■■■*■ Laic 4jIc J- ^" t - ^ A^jail 
import Java . util . * ; 

import Java. util. Vector; 

^ — lu Luiil ooa ^Lia.jill tiilja.j j> <_& tdli«j ^1 (_isj icompilation unit 

jljidil— j (j— SI *uiVI o«&u j* j^ < -il« tylc (Jn-i-»"ini java i— ii« 4-»i.jaj ajii J iijj 

jj C. Sjl JC Ula. W-nlijJ l)' C?' .t-iUll ,JS SJja._jAll LJjijuall (j* i tin JS1 claSS 

ibVl ^liij — uL JAR (J»L ^a i ^U . ^ j V«jua=u [jioj ^1 class cAsL ,y> 4*j». 
(J £ .-rth^jj .oi* i_ijii-aSI oliL t> ^c.j-4^-4 tjc. SjUc. library ^jj^«SI (j]i ciliS 

I -»V<-«- tSJfcJj ^Loja. ,J (JIjULII aiA » u>"i cfl&uj .public l«lft i^a.lj liua <-*L» 

package mypackage; 

A^-aUjj t >4i^a * j ''j -■'-"',' ■SjSLJI *ifc J.wiml (jl£ [«i cilj iu A<liuujj imypackage 

import mypackage; 

1 «L& LL^> t*lUA <jL lf MJi Ija. .MyClass . java ^W Ul* Upl a 1 ^* o^J^ 

t5 _i& ^llij MyClass <Ju-all li* ^A lijSj J t_iM) '-^ 1^.1 jj \±*.\j public 

:JLSUI 

package mypackage; 

public class MyClass { 
// . ■ • 
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rC&A A-JS Jjiluil 4j1c i_JaJ iMyClaSS C-kJI fl^ilJj U^ L?^ "t^JJ ^s^ u^l 

,j_i-jj .(jjjiSU Aa.tL> mypac^rge v>ll ^ sjj^yil i_i>^ll i>?J import 

jnypacJcage. MyClass m = new mypackage.MyClass () ; 

:^aj\ .ilJJ J«u J import ^tiioll <*i£l u^jj 

import mypackage.*; 

// . . . 

MyClass m = new MyClass () ; 

fj Lj ia-. ,yuSa package ^ja. <— *1jm ^1 . class cu^iL» £**?■ £^j u^ls 

L_wij£x* (XlJJl—jj J a-a jjjiI (jj«i>i"ii ^Uajll ^jL 'JJ^J ^-«ji. f*J eLijj 4KJU JaJj 

ts J] <*jaJ »:U» <>J (Jjjajl La! .^LAJsA\ fJl (Jjfl (ilSJj t-iuall ^LijLl ^15 <^ill tjLuaaJl 

j$_i ^LojaJI t-ijiuua jUJ aCU. i> Interpreter >-i*ll ^jWi-n path i3jj1» 

j^iu J&i ji ^ ^ <jjS»j ^il! CLASSPATH '^\ Jjpi« & ^W ^J jfe 
- ■■■' j '-i«M ii.L_j jiaJI li* t> *.IjjjIj . class <^iUU 0° « *'">)ti -Root ji?£ 

gr,u,^"i .a foo . bar.baz 3 — «jaJI il_i»a ./ i -ua ^Lai JS JmIujj ^ujaJI 

gjl ill ^Vl ^-jj p .{Jji-Jail j»Uij i_i«a. £oo\jbar \baz J foo/jbar/jbaz 

. CLASSPATH „i SJj>j*M Aibi-JI daJaJI f 

4 jia jjuj j^l tnoukari . com <JL>aII ^«l c) o^jjid i^- 3 *' <J^ ^ c^j^ 

•''"■<•' util <"*VIj 4j&« eLiiJ Jj ^j icoiii . noukari g rju-iun 
package com. noukari .util; 

:JjVl *L«iL«ll pl^V <-«_>aJI »i*> jJ-iiU c^i 

//: Vector. Java 
// Creating a package 
package com. noukari. util; 
public class Vector { 
public Vector () { 

System . out . print In ( 
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"com.noukari. util. Vector") ; 

} 
} ///:- 

//; List. Java 
// Creating a package 
package com.noukari. util; 
public class List { 
public List() { 

System . out .print In ( 

"com.noukari. util. List") ; 

} 

} ///:- 

1,-c.jiJI ^la-all ,-i QlLLuJI (jlilall (^-^3 (A^J 

C: \DOC\JavaT\com\noukari\util 
CLASSPATH=. ;D: \JAVA\LIB;C: \DOC\JavaT 



Access <Jj y*jl& &h& ** 

...Specifiers 

lil* ^4 access specifiers d^jN obix. ui* ' J^ c> ^jSJ ^ 

4_i jj«3 JjS cnl^a-JI "i* t^j (4iJ -private j protected j public 

i_Jb> jl da ta member cA-JL** j-u** ,^—d * j j» a - lil «> -^ ^ 

.jnethod 
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. • .Fri endly ^JjduoJI jj^JI 

.Friendly cb^jll Ja*j cdtLu jia-JI 

->-* iuJ1 «— !! <-Jj ""J 11 ^>JI (^ <_S_>^.S?I uijix-all £UaJ jjloj <jL j^ .kajJI lift 

^'' ■' ■"' u 1 * *-»>JI £_M- »jja.j*ll tJji-JI U t fri endly member ^^Hi 

...Public fUJf JJa-jy 

.public meinjber j»UI >i»ll 
«SL_ul ji il_l» tp.js — jil . jUmJI Ii4 lJjj^ Jjs public ^Isi-ll 2L»1S .kia . •.■• n l 

: Jlill ^k Aij«ll dessert 4->JI 
//: Cookie. Java 
// Creates a library 
package c05. dessert; 
public class Cookie { 

public Cookie () { 

System. out. print In ("Cookie constructor") ; 

} 

void foo() { System. out. println("foo") ; } 
} ///:- 

:jn\ ^UjJI ^i *LUI **>]| ^jiij Jfl ^ikiuu 
//: Dinner .Java 
// Uses the library 
import c05. dessert.*; 
public class Dinner { 
public Dinner () { 

System. out. print In ("Dinner constructor") ; 
} 
public static void main(String[] args) { 
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Cookie x = new Cookie () ; 
//! x.foo(); // Can't access 
} 
) ///:~ 

public j»l — c JaAj j* jj^aiA \'m> ^L ljV i Cookie j*-ai& *UuJ Ua gjki.i'j 
^jWi in*i (3_Ja foo J — ""J' ^ -public ^l& luu <> L^J j»> t j.^ll ^t LS 
i>— *wa J»— S J -' ■ '' ' ° j*-***^ 1^* 0^ Dinner . java g^lijJI jui <jlj J_ji-3j]| 

■ dessert "u>JI 

J (jisjj iil (^JuLJI Jcljill j^iS .a <uL ^jVl AJa^II j^jjui (^jj| ^IjI! Jli«ll iiUu, 

:^«sw .iko jj ,Jl*JI (JiliJI Up) 

//; Cake. Java 

// Accesses a class in a separate 

// compilation unit. 

class Cake { 

public static void main (String [] args) { 
Pie x = new Pie(); 
x.f(); 
} 
} ///:- 

:,iV>«ll Quii lyu^a jil LiLi \l£& dllJSj 

//; Pie. java 

// The other class 

class Pie { 

void f () { System. out. println("Pie. f ()") ; } 

} ///:- 

j ■ ^v*. f.\ uUj Cake £iks «y <-«£ mj*^ ^j 'u&u^ lA*^' oUL«ll ^ j-^a** 

.f JUyjU flejaJj Pie 
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ix-L-ll lij-J defaul t package ±-l±>\J&\ 3 — «>. c> * ja. l^iSj liU. 

...Private (jaLUI jja-J/ 

4_jL Lnl i<_iw»5l li^j JalS U-ali. L« jjLitf. (J*aJ priva te J-UicJI AjJS j»l.lauJ ijl«J 

// ; IceCream .Java 
// Demonstrates "private" keyword 
class Sundae { 
private Sundae () {} 

static Sundae makeASundaeO { 
return new Sundae () ; 
} 
} 
public class IceCream { 

public static void main (String [] args) { 
//! Sundae x = new Sundae (); 
Sundae x = Sundae. makeASundaeO ; 
} 
} ///:~ 

ti—A V^— j ^Jaiuu Lulu tSundae jmir. *L£s] <A\<>«\ V 4jI tJjjLJI <Ji»ll ^ Jia^j 
. ji-aj«ll 11a eLity makeASundae () ALjUl ^Icttd c*Uj 

...Protected ^l^JIJiaUI 

iljj it A-sja. jj Jjatj* ' '-^ tiujjjj CJuS =j tsJjii. A*«ja. f.LijU CLloS cdjl (jijjiiil 

.AauLuVl ^UjaJI ^public ia-ijll (^ji «.Lii&Vl J] Jjj-ajll t&laJ AJUJI »i& ^ 
■ «ji. J -U Jjj jjj (j^ali ^jJaC (Jl (Jjj-ajll 3j>i im ftJA Jj I4J& zrlixj lllV^ t*UlJ& (jSl 
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Q*\n n i l j — ^»*il li— a ^ — twj 1 — fcJic. .Ja — as derived classes ^iLiJI 

:<iUi (^Jc. JliaS tprotected 
//; ChocolateChip . Java 
// Can't access friendly member 
// in another class 
import c05. dessert. *; 

public class ChocolateChip extends Cookie { 
public ChocolateChip () { 
System, out.println ( 
"ChocolateChip constructor") ; 

} 

public static void main (String [] args) { 
ChocolateChip x = new ChocolateChip () ; 
//.' x.foo(); // Can't access too 
} 
} ///:- 

.(JjS ty* t-ijsivo ,jjJ-uil < in-i qa ujjjjjJI jj extends ±& tijj». 

(j—lc Cookie <-i — uJI jiMJ i_iij ifoo () ihj=&\ JA Jj^jil 2^.ty jj ^j 

:JLiB 

public class Cookie { 
public Cookie () { 
System . out .println ("Cookie constructor") ; 

) 

protected void foo () { 

System. out. println ("foo") ; 
} 



} 



.Encapsulation ~a1**&\ j\ implementation hiding 
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?(Jjiusl\ ^j Jjvujll 4j*Uu JyJaJ^ IwalL) IJU ££t 

tjjSj (jt \A jLojVj iFriedly Iki-a J public Ulc ,jj£j <J t-ia-a JSJ ji-j 
« « » 

.protected li«" ^ ji ("U-iil VJ ^H« jj& Akaj Lu.) private l^A*. 

b — ft ^JLuLj AXoa. (Jx^.U Ufcua ^1 (JjjLajlU ja*l i_i*«a <cl lJj-^j Vu S-1CJJ *-^u£ lij L" 

.(_i — ^sji jjAjja ji/i'ir. f.Uijl q* (sSllje) (jlS 13 *jai L« ^private ^l^ali. t imll 

lajSi ^AuiLa TCjuajJ (Jull (Juxll 

//: Lunch. Java 

// Demonstrates class access specifiers. 
// Make a class effectively private 
// with private constructors: 
class Soup { 
private SoupO {} 

// (1) Allow creation via static method: 

public static Soup makeSoupO { 

return new Soup () ; 

} 

// (2) Create a static object and 
// return a reference upon request. 
// (The "Singleton" pattern) : 
private static Soup psl = new SoupO ; 

public static Soup access () { 

return psl; 

} 

public void f() {} 

} 

class Sandwich { // Uses Lunch 

void f() { new Lunch ()/ } 
} 

// Only one public class allowed per file: 
public class Lunch { 

void test () { 

// Can't do this! Private constructor: 

//! Soup privl = new SoupO; 

Soup priv2 = Soup.makeSoupO ; 
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Sandwich fl = new Sandwich () ; 
Soup, access () . f () ; 
} 
} ///:- 



...Classes uijLal] 

;ULJ| oio j bit yjs tbl, CAiK *Aj3I j^\ V«jJI ^1*1 c,J ^LuVl *K^u]l OilS oSJ 
SjI c.b ^jSj US d^ llijiii) (jji jS jjj«j pljaj «-« ilSAui ^j^iLo ^jjljaj - h-^"-» t Jj 

.AjJck. jujiL ^JjljaJ)/! ai& Joto.j i_JjlkJI jJJJull elj?>.jj -^Jjlja^l jiwJ 
1 9la.j 1^1 C JSjjIj AajjII ^iuaje AjvxjJI UJja. Ojja-t) <-JI LjLoSlI aAl ,ja tiUil 

«.1 iiL £ — jj ^Ij code reuse ji*_y^ ^.^"u«\ »jI&J ATu^ cAS, <<>aU JSi 

.UbjUli.1 n2j Ujiim 6^j3b_^« (-jjiiua ^Je. JiLajoVU oAj^?- <— ijiLa 

:<iUJu aUiill (jtjiLjjla Jajp 

._* uiij tAjixll t in-ill jj lit mm J»J* ' '«■ nl ji^ilir. pLijI ^^ic. Jl<u»J (jljil ▼ 

j- -> '"-- (J a ujSj^i JJ^aJI i-iuall Qi Composition ljjSjjL ^UjjIJI a^ti 

■ ll)m<i aJjabjAjl lji ji i n 11 
llSj__ui4 Jja>>« t-iuol type JaAiS ^iaJI i_L_q11 pLiil (jlc AaMJS AjjlfiH Lai V 

.Inheritance ^jjjjSIU ^^ ALjUl 6Ja .i_Luall 

...Composition ifuSjSti 

I J primitive jUljl lM' 'String j»-aUc. sjc, ^* <_U*jJb i_j&ji <&l 51k 

4 Jj jjiy. ^ajj Jala fS ^jVl JJ& JA-al«lJ ^juaJU . ji.T t-Lua i> >-oic j^i tidlill 

:JaSa i^V^ ,j l^ijjjuj «ia 3JjVl <-iji>nll ^WilL LI tJj^aJI < i i ^l l ^ 
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// : Sprinkl erSys tern. Java 
// Composition for code reuse 
package c06; 
class WaterSource { 
private String s; 
Wa terSource () { 

System . out .print In ("WaterSource () ") ; 
s = new String ("Constructed") ; 

} 

public String toStringO { return s; } 

} 

public class SprinklerSystem { 

private String valvel, valvel, valve3 r 

valve4; 

WaterSource source; 

int i; 

float f; 

void print () { 

System. out. print In ("valvel = " + valvel) ; 
System. out. print In ("valve2 = " + valve2) ; 
System. out. print In ("valve3 = " + valve3) ; 
System. out. println("valve4 = " + valve4) ; 
System.out.println("i = " + i) ; 
System, out. println("f = " + f); 
System. out. print In ("source = " + source); 
} 
public static void main(String[] args) { 
SprinklerSystem x = new SprinklerSystem () ; 
x. print () ; 
} 
} ///:- 

.toString () v — * HJlL ALjIa j_ja.j WaterSource <-Luoll <>uii hOAa 

* f " " * * 

tf -i U_jlc!iL_J £ — jj toString () Aijl. ^J jjt j-ete. JS1 jl \L^i ^.Tn. 
Ja — 4J ^ j.niwi U.lii String J»*j (>» Iji^ic ^ji«ll aSjjj L*ii& %1A±. o^U. 

System. out.prin tin ( "source = " + source); 
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>-> «-» '«* - J} ("source=') String l«u <> j.^ir. ^ JjUa edit ^jull ^jj 
(j-JI source J-j**^ ? jal_u," 4_^iil Jj — h &$ .WaterSource JL»i <> 

String ^j -aic guo £&&*> dli j*j t'toString () pl&Jiu.lj String 

■ System, out. print In () <J\ 3? full jjj-jj 
Vllj^juaSj Lu> frlSi JSSI liU. ^Jw jL ^j** CuJ 

y.J A_a>-ll Ol j A>ll j> JS1 jx-alic eLiib UjlSti ^jiu, ^Jlall jjL u£lijS JaJ^ 

j « WaterSource <~i^Jl j^ljiaVI ^Ul elc&J &c blij t^Ull »*tojjj| 

: Jlill ^yk. ^cUall AxJxj ^ji, jjJiiui isource j*-ai*ll jJjj Jaj 

valve! = null 

valve2 = null 

valve3 = null 

valve4 = null 
1 = 
f = 0.0 

source ~ null 

■Null *^M 
:IM\ oSUVl *A ^i OljJ>ll Ail^uVI 2u£ll aj^j ■■*''<-; 

.t in-ill (jb (JAJLd . Y 
!j a \... "> nlA. i_Jj__lLudl (^ilxisjfl CJ3j]| cJlL Ll« tftjJLa jin'ufl *I.V\'linl JjS .V 

. jwai-ll *Liil ^j l«J ^tbJV y3ll ctfUl 

:4jH3H OVUJI jil^iSJ *&£ ^ttsB JUI ^jj 

//: Bath. Java 

// Constructor initialization with composition 

class Soap { 

private String s; 

Soap () { 

System . out .print In ("SoapO ") ; 

s = new String ("Constructed") ; 
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_ 

public String toStringO { return s; } 
} 

public class Bath { 
private String 

// Initializing at point of definition: 
si = new String ("Happy") , 
s2 = "Happy", 
s3, s4; 

Soap castille; 
int i; 
float toy; 
Bath() { 

System . out . print In ("Inside Bath () ") ; 

s3 = new String ("Joy") ; 

i = 47; 

toy = 3.14f; 

castille = new Soap(); 

} 

void print () { 

// Delayed initialization : 

if(s4 == null) 

s4 = new String ("Joy") ; 

System. out. println ("si = " + si); 

System. out. println("s2 = " + s2) ; 

System. out. print In ("s3 = " + s3) ; 

Sy stem. out. print In ("s 4 = " + s4) ; 

System. out. println ("i = " + i) ; 

System. out. println ("toy = " + toy) ; 

System. out. println ("castille = " + 

castille) ; 
} 
public static void main (String[] args) { 

Bath b = new Bath(); 

b. print () ; 
} 
} ///:~ 
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Inside Bath () 

Soap () 

si = Happy 

s2 = Happy 

s3 = Joy 

s4 = Joy 

i = 47 

toy = 3.14 

castille - Constructed 

...Inheritance <2ujjtil 

_,« £j \ « V«-. j i4_Ja»j!ill AjjJajC 3j^4_)J| ^j «GjjiLuO|I LI, i jn'lll ^ llljjjjll -ULuLa ^>fixJ 

2^ \, ,..j ? j_J& ^J ."fJjSH t-i-all Si <U& JjJlaJI iJl^iII lift" JjS tdjki Ulujj^j 
f-Ljiiuil ^ *t< Ajuai ILJj-oll >■"?- ^jl^J (JiljS «jj (JjJ i4j£] tftjUJlfi l.tn-tll ^jjiI eUattb 

^ ^ v u w 11 ^iisb Jlijj cdli ^^ .^LAl <-i«ill jvu.li U*i2 extends 

//: Detergent. Java 
// Inheritance syntax & properties 
class Cleanser { 
private String s = new String ("Cleanser") ; 
public void append (String a) { s += a; } 
public void dilute () { append(" dilute ()")/ } 
public void apply () { append (" apply ()"); } 
public void scrub () { append (" scrub ()"); } 
public void print () { System. out. println(s) ; ) 
public static void main (String [] args) ( 
Cleanser x = new Cleanser () ; 
x. dilute (); x. apply () ; x. scrub () ; 
x. print () ; 
} 
} 
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public class Detergent extends Cleanser { 
// Change a method: 

public void scrub () { 

append(" Detergent . scrub () ") ; 

super, scrub () ; // Call base-class version 

} 

// Add methods to the interface: 

public void foam() { append (" foam() ") ; } 

// Test the new class: 

public static void main (String[] args) { 

Detergent x = new Detergent () ; 

x. dilute () ; 

x. apply () ; 

x. scrub () ; 

x . foam () ; 

x. print () ; 

System. out. print In ("Testing base class: ") ; 

Cleanser. main (args) ; 

} 
} ///:- 

• JJM oJC "Uaa^Lo i j Vi^«j (^jLuJI (JliLdll qa 

String j*-aU& g*>l += ^A»A jOiU Cleaner append () aLjIJI ^ 

■ Strings d>£LA\ ^-» d«Jl l*>u«>u IsL. tiuAS ^1 jjJ)l\ <j^>.\ ^t>j .s ^1 

•Detergent j Cleanser oii-JI yi main () aSjjLII fl.wU LsJi Jt^V 

libjcl—uLal Ulc. <i ^juaiiL j*j niljjLua &* <-±~a JS ^a main () *Lij] (ji*j tdiil 

jla-^ji j^—a »jlc.ii — J ^jj ^Jll public fiA Uuall JL& main (7 ^LjUl <.AV, 

* 

•Detergent. main () e\c-&J fiu*& ijava Detergent UJJa Ij) ^l«a 
(j — St Cleanser. main () *leoaJ fiuii java Cleanser UJL li] U 

.Lie liua (jJ Cleanser u> t> fMl 
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<JS Jj&L c*ll jtAuu n-L^a JS ^k main () £jJaj cjlku ^Sllj Allium*!! Ajifill oJia 
main () <-«J — =>■ J] 4aUj OuJa jUjiVI (> *1$jjVI £j jl (^.j .J^-w JSJu i_i«j 

JSoij Cleanser, main () ^x** Detergent .main () J 1^1 &*} 

.public % — »\& A_ IUj Cleanser <jj — L ^ <_!*?> c?jj>oll i> <ija «*lteS 
j. »>im,ll (j-JJ access specifier J>-aj iia-* l;I ^jj jJ lij cMj jSjjj 
Jj.^jW i A-njaJI jiLjac-V Jaiij ^.ujj (^lj Friendly ,-iiilJiaVI -v^ *\\ iiL«a 

(cl -i 't-j Laic. (jSJ .JSLio Aj1 ^ Detergent (JUj ol <«^i 'J.^jll •"*-« 
jx«UJI pL-ocVl JJ VJ d"»J Ola CJea/iser i> ^jIjjII JA (jjA ^Ja. c> l - ii - a 

.LSa public 
protected. ^*a-» JjSaJ £a*x £ju> flc* Ij^a^j *£ujjill Jw 0-» hjhVtlt dlilj 

.public £d* l^Sj3li J>» U 
: a j <__Va-lj ^ (jjiJI t> &.JAZ-* i^IIUj Cleanser <-Luall jjL Liul ia.V 
append () , dilute (), apply , scrub (), print () 

• \ .~\ \ ^ « Derived <3i«u <-*"» j* Detergent t-ii-all J jLutl ^j 

jiii ^jjx^ Ujj fJ jl ,_,!». ((jjlJI »ja jxaa. t^c- ^l^ (J*-aaau! Ajji iCleanser 

.Detergent <-i^JI ^ £j_>a 

^11 ^..^o jrL_ 3*3 U^io j . scrub %^B ^ cs J3 US j^n O^JI ^ 



i_»_ 



1 A<, "a 9L0L, JoSs ^ t(/A »UVl «-L-JI t>ub 3LJ 4i>-5l 4>11 ljIL J] tj^^ii 

^^L P j^- super, scrub () jh«3JI ^ .^LjJJI r l d*3 super c UuB 
^_a>JI ^013 Cx^j Cleanser ^^H\ "uk— M </ **>*« scrub c; ^ujUl 

.Detergent &&& <-^-JI (/ 
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* •* * * « 

<_i i-all u 3 M -A ».}ja.j4 JJ& S^Jik l3_A» AsLja) ,yJ5ui l-i*-a (_^l ^i L-ojI ^jlVlini 

a — *kA\ jjLII ^ua. *lc.3SJ Detergent .main () ^J gjWWi tjllil .^Luftl 

Detergent <■ * .^1 ^ a UuL 5ij»^l ^133 ^Jj 4iUal Cleanser i-luJI ^ 

.(5*1. f oajn 4i>>ll£) 
* * 

.AJiinaB (_ijk<all CjUiL *J l^jl ,-iaLiiVl l-iu^all OUjll plcJijil all 'jlVm (J^uJj l«jL 

:4U ^bll JUI joijj 

//; Cartoon. java 

// Constructor calls during inheritance 
class Art { 
Art() { 

System . out .print In ("Art constructor") ; 
} 
} 

class Drawing extends Art { 
Drawing () { 

System. out. println ("Drawing 
constructor") ; 
} 
} 

public class Cartoon extends Drawing { 
Cartoon () { 

System. out .println ("Cartoon 
constructor") ; 
} 
public static void main (String[] args) { 

Cartoon x = new Cartoon () ; 
} 
} ///:- 

Art constructor 
Drawing constructor 
Cartoon constructor 



&Ujk*U LajJI iluAu 



Using Libraries and Classes lJjIuiIIj &L&JS ^/jiW t YY 



^Ji all (jSxJ ^Ij ceUauij (jjJU (-ijiuall OLjlj *lc.j&J AjSjS JjLJ {Jlioil TtiijJ 

(,,1 >J '*Ua — ">J *=^"J (^Luil ijuua ^L frlfcjjjjil Ojj JU. jj Ul .^Ij^jju U*lfrJaJ 

:!>lio iSjia-ill dUujojll A^ilS ^ super fl.WwnU -/'M l AjUS wj^j JSL^jj sU^jc 
//: Chess .Java 

// Inheritance, constructors and arguments 
class Game { 

Game(int i) { 

System, out.println ("Game constructor") / 

} 

} 

class BoardGame extends Game { 

BoardGame (int i) { 

super (i) ; 

System, out.println ("BoardGame constructor") ; 

} 
} 
public class Chess extends BoardGame { 

Chess () { 
super (11) ; 
System. out. print In ("Chess constructor") ; 

} 

public static void main (String [] args) { 

Chess x = new Chess () ; 
} 
} ///:- 

»a».js *ll (jiajjjoui iBoardGame () ^ ^UaVl <-tnall ^h oL&jiuiL ^Sj ^1 lijj 

plc.Yv., *m\ ^jL»c OjSj J i_i=u <illi JJ ^aljJaj .Game () £J>»Jll ^L «^UJ ^c ts Ic 



LJLjlt.dJ LhjJI AluiLu 




' f y Using Libraries and Classes uijLaSj tiLiiJI ^/jiW 

...protected 

iii_jjj33l i_it f.wv >aj protected Jj— »-ajll k «i ol— * '^' — " ' — 5 J^> ^ 
1 ujj i^ijUJI (JUil o& ^jia-. (jjfi jL iJLua *Li&V ^LuJl Inheritance 

i-kajll IJUb J^iul £LoAI ^USI {$lcl\ £JtiajJ 

//; Ore. Java 

// The protected keyword 

import Java . util . *; 

class Villain { 
private int i; 

protected int read() { return i;} 
protected void set (int ii) { i = ii; } 
public Villain (int ii) { i = ii; } 
public int value (int m) { return m*i; } 

} 

public class Ore extends Villain { 
private int j; 

public Ore (int jj) { super (jj); j = jj; } 
public void change (int x) { set(x); } 

} ///:- 



dLjix»ii LutjH ilud*, 



Using Libraries and Classes lJja^j ciLuLJJ ^JiLL*! 1 f/ 

...Upcasting (jJeJU Jj<i^1it ^ju JIUa LojI £lm^I 

' . ' > ' 

Lai) j (Jaia Uiiiki Aijxxll (jjUU aiii=dl i iji. ~\\ Jjj_Ji ( Jfc j. ^.W j tluj_jill AlaAl m| 
i '« i nil tj — 4 type Of Ja — »J j& ejW^ AJ^ t.'«<nW JjSlU A£iUil sift tjn^Ti 

c^illj Upcasting <Jc£)l jjUI Jxaaj j* IL«a ojSj £i ^iSlj Liwi ^1 _>»Sllj 

iftjSi (3jjjiL4 ,J\j]1 (Jli«Ji ^>^jj 

//: Wind. java 

// Inheritance & upcasting 
import java. util. *; 
class Instrument { 

public void play() { } 
static void tune (Instrument i) { 
// ... 
i.playO ; 
} 

} 

// Wind objects are instruments 

// because they have the same interface: 

class Wind extends Instrument { 

public static void main(String[] args) { 

Wind flute = new Wind() ; 

Instrument. tune (flute) ; // Upcasting 

} 
} ///:- 

ly -ji< Instrument Jb j^> f I.JaJJ >j iSM J^ 1 <j fW v 51 ' ^ 

■ tune () ^ijtJl 



£>L*jLlaU LojJI iLdu 




' • ^ Using Libraries and Classes ljjLoHj CiUOaS pldiluil 



...tjlT o^J \jp& Final 

sjjiij (jS-jV *(^iii ^UJ" J Ijj tyj*ji Final ^-IjLJI a-oIS ^'imi U^ic 
.Final Ljs -■■■=■"■■•" ^l 4S&I t£L&l ajM ^IJull ^-^ 



...Final Data fjMjJB aUzlJI 

4 jljtfl .'.IjU-.m j-. Final ^£1*6 U>^«a .Constant OjIjSJIj ^u..i iL> ^t>j 

j ■ -•«*- j ■ ■ j * *. « ^o.^'i uij 1 «iifr LI i^jjIj AxjSII J*aj Lgjji primi tive 

.tulS ^i^Ji Jxa^j Object handle 

: JjtoJI ^ p jiil lik fl.Winl AjSjS ^Ml (Jllall £*ijJ 

//: FinalData.java 
// The effect of final on fields 
class Value { 
int i = 1} 

} 

public class FinalData { 

// Can be compile-time constants 

final int il = 9; 

static final int 12 = 99; 

// Typical public constant: 

public static final int 13 = 39; 

// Cannot be compile-time constants: 

final int i4 = (int) (Math, random ()* 20) ; 

static final int 15 = 

(int) (Math, random () *20) ; 

Value vl = new Value () ; 

final Value v2 = new Value (); 

static final Value v3 = new Value (); 

/// final Value v4; // Pre-Java 1.1 Error: 

// no initializer 



(^jiullUaJliLdui 
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// Arrays: 

final int[] a = { 1, 2, 3, 4, 5, 6 }; 
public void print (String id) { 

System. out .print In ( 

id + ": " + "i4 = " + i4 + 

", i5 = " + 15); 

} 

public static void main (String [] args) ( 
FinalData fdl = new FinalData () ; 
//! fdl.il++; // Error: can't change value 
fdl.v2.i++; // Object isn't constant! 
fdl.vl = new Value (); // OK — not final 
forfint i = 0; i < fdl. a .length; i++) 

fdl.a[i]++; // Object isn't constant! 
//! fdl.v2 = new Value (); // Error: Can't 
//! fdl.v3 = new Value (); // change handle 
//! fdl. a = new int[3] ; 

fdl. print ("fdl"); 

System . out .println ("Creating new 

FinalData") ; 

FinalData fd2 = new FinalData () ; 

f dl. print (" f dl" ) ; 

fd2.print("fd2") ; 

} 
} ///:~ 



I^HjII £ jiJI jJ*Ujill IJ* ^a*U 



fdl: 14 = 15, i5 = 9 
Creating new FinalData 
fdl: 14 = 15, i5 = 9 
fd2: 14 = 10, 15 = 9 
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1 Y V Using Libraries and Classes uiji^allj Cil^LJI ,»/.!»£*/ 

...Final Methods 4jA+*B jJsJI 

4 Ljlill w lc "lock" JsS ^aj JjVl <i3-A^ L>* t-J^' '^* fljiiuuV jUfui Ja.jj 

ijlJI ^ iL L« cj.n2i.ne ^kb *lfiJS«l JJ %>L1J *Vc&J ^t Jjjajl Aillia 

.Ail Jail -■■■~ ^ (J^aJI j^J^' ^ JJ>3 ^U** W 3 * ^"^ f'^"<'"JJ 

...Final Classes ZjJtj-W uijiualf 

i_i &yi t&L (^ li^i iFinal Class ^^j i-i«» j* L« ^-=> <jW Jj^j Uii& 

:iilli ^ (Jll«S .«iSlij j»LSlb £l£ ^V ^LuJI JjJSV ji « *<<->W li* (> <^jj3 u^ 

//: Jurassic. Java 

// Making an entire class final 

class SmallBrain {} 

final class Dinosaur { 

int i = 7; 

int j = 1; 

SmallBrain x = new SmallBrain () ; 

void f() {} 

} 

//! class Further extends Dinosaur {} 

// error: Cannot extend final class 'Dinosaur' 

public class Jurassic { 

public static void main (String [] args) { 

Dinosaur n = new Dinosaur () ; 

n.f(); 

n.i = 40; 

n.j++; 
} 
} ///:- 
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IfA 



j\ Final *— £1*3 uj£» l) u^*j Data Members *Li»e.Vl aUltuwll jL .L».V 
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ji£ ySlI aIhU^I jj*i\ t> Polymorphism JlLiVl Ajjj*j sjl« 

** 4* 

&-ijj$j abstraction jjjajII -i«j Ak_>ill Alijt V-jJI ol*J j * ** ' 

.Inheritance 

jlSi»Ji<4 LtjJI jjj aCjil (-Ifc cU <AA* ja.1 Ja-aJj Ja*J Qu jjjAtl l j (JlSuiVI ^£Ua3 TUuiij 

• ■^Ij ,. 1111 ml JaAJ qa 



OLtjlt t tt Lojil 4ludui 



Polymorphism. JI&2&I 4*umj t f* 



- - - Upcas ting ^^ 4j*j2J1 

j& Upcasting ^J&SU A^^ill ^U HLA\ Jj^aill ^ Lulj US 
uV ts— l&^sU ^ — j>_£11j ^»v.j .^uVl JxuU j^>S Object Handle j>^± 

I,^.!^ -Ua-jSlI f\mJ ^JjS ^Ml JliJI j^ijj 

//: Music. Java 

// Inheritance & upcasting 

package c07; 

class Note { 

private int value; 

private Note (int val) { value = val; } 

public static final Note 

middleC - new Note (0) , 

cSharp = new Note(l) , 

cFlat = new Note (2) ; 
} // Etc. 
class Instrument { 

public void play (Note n) { 

System, out .print In ( "Instrument. play () ") ; 

} 
} 

// Wind objects are instruments 
// because they have the same interface: 
class Wind extends Instrument { 

// Redefine interface method: 

public void play (Note n) { 

System . out .println ("Wind. play () ") ; 

} 
} 
public class Music { 

public static void tune (Instrument i) { 

// ... 

i. play (Note. middleC) ; 

} 



OLjLlJI Luajil iludu 




' ' ' Polymorphism JUJ&I 4j jj*j 



public static void main (String [] args) { 
Wind flute = new Wind() ; 
tune (flute) ; // Upcasting 
} 
} ///:~ 
j aj .>-«> J — iSj Music, tune () A_L_>yi J JL_lall li_* if ~h Ji_^V 

tjld « j— *j tlnstrunent i> (j?u** j^ajc. ^1 jaj t^JiS tlnstruflient 

. tune () ^ijiJl IVind jA>> ji><^ ^ ^-^ fliain () aLjUI ^a AjWiL 

U ■»■ ^jlj ■■■■ liLlc (j| j& dllj ^ <_jiuj|j *-(-ijiil i>a*J ^ijC' (3jLljJI (Jllall (ill j^jj .IS 

Wind j— i>> iiL_j tune 5 — LjJall J jl Jua&l o* oajll JjSj ^5j .j.,Vwll 

.fUiill ^i Instrument -ktj l&1 »■*!■*?■ tune ^ ^jjl» AjtiS 

j Stringed o^VI A—sLab L_iJj »,■> j,i>11 »j SiJI »i* IuujI Usl !Ai« (jij&iil 

:^M JIUI ^s US Brass 

//: Music2.java 

// Overloading instead of upcasting 

class Note2 { 

private int value; 

private Not e2 (int val) { value = val; } 

public static final Note2 

middleC = new Note2 (0) , 

cSharp = new Note2 (1) , 

cFlat = new Note2(2); 
} // Etc. 
class Instrument2 { 

public void play (Note2 n) { 

System, out .print In ("Inst rument2. play () ") ; 
} 
} 
class Wind2 extends Instrument2 { 



C/LjkJI LaJI tiudu, 



Polymorphism. Jitlfji ifjjgj i f Y 



public void play(Note2 n) { 

System . out .print In ("Wind2.play() ") ; 

} 

class Stringed2 extends Instrument2 { 
public void play (Note2 n) { 

System, out. println ("Stringed2.play() ") ; 

} 

class Brass2 extends Instrument2 { 
public void play(Note2 n) { 

System . out .println ("Brass2.play() ") ; 
1 
} 
public class Music2 { 

public static void tune(Wind2 i) { 

i. play (Note2. middleC) ; 
} 
public static void tune (Stringed2 i) { 

i . play (Note2 . middleC) ; 
} 
public static void tune (Brass2 i) { 

i . play (Note2 .middleC) ; 
} 
public static void main (String[] args) { 

Wind2 flute = new Wind2 () ; 

Stringed2 violin = new Stringed2 () ; 

Brass2 frenchHorn = new Brass2 () ; 

tune (flute) ; // No upcasting 

tune (violin) ; 

tune (frenchHorn) ; 
} 
} ///:~ 

liAj .ajUSuU j.jij jj^k. Instrument2 i-Ju-a <J£1 31A±. ALjia AJj£ A\\c J ^ 



OUjIlJJ LajJI Zluilu, 




' f? Polymorphism JUjSftl JjJJmj 

lJ—uu jil — jill liLk. s^jiii" Instrument <> jj^. .k*j J tune () Ju s^ja. 

,- uLmVl ' » -^ iit J SJilj iiijla iit&J »Lill (JjLa&l <>» (JuAua U ,-** (^ JS ^1 

(Jl£ uVl * JJJ«J ^^lluaU. 4j £LAu£i Li VijiXlL 1J* WSuJull l-ijijuall <j« ^ Jj l$J IuajijS 

. Polymorph! sin 

4 — ajSdl ^j J ,rt- > im mAlijJ JjLaJuij MUSXC. j ava JjVl g-LjJI Jj jjVI JjJiiui 

i—ijUl (j-JJ jjl—SI jtdil jSI it_ijlkJI £>J UJa jAj Wind. p 1 ay () Jc 

:tuneC; 
public static void tune (Instrument i) { 

// ... 

i .play (Note . middleC) ; 
} 
(j— « pa.jL_»ll i ^o'n in <_ijS jSl .aLjUI flJiA ^1] Instrument j4>« ^^u, 

j\ Brass o*-£j l—** Wind ls -k. J^_j li* Instrument j*5> J ^j" 

•Stringed 

JaJjll — J u » nijU .hVluill jA JaJlj icillj Aijju Jikli.njV »a.Jl»ll (jl jA liA uljaJI 

.Binding 



ljLjLlAI LuiJ iLuL, 



Polymorphism J&iifl i/jjtj 1 fi 



^Binding ±iJ\ 

ujj-Jkoll 4-JLjUI ( -i .n->, ) Method call 4_Ljla »l&,fi ml luj *jLu=. ^j 

.Method Body 

I jj l^i« — uj (Ja — jl^il jl ^a.Ji oil J^Li, £*) «*aljjJI .Sjiu JjS -laJjJI AjlxC ;>£ LaJJCj 

.Early Binding J^\ iajjlU 

^3 Sjji.j^JI Ol jUill .la.1 [>Lja tjSj »1 AjS/ j£a*1I JaJjll li* (je JjS (>> • — ■"' ;J l*JJ 

!>L_i« C 3— *1 <-^»1 — *>ji«a .Procedural Programming &\j?y\ <?-«jJI 

. jifoll JaJjJI jA J (JjJbll »W JlLuiI (j* lia.1 j Icjj liiliii 

5 9 jau « jWi — uuV a^j5— all (jV j Siall JaJ_}Hj (jl«JJ AKitui .l^jj (JjLJI pjjjill <J 

..la. W .la-lj JllStrUineilt _>S>o -ia-jJ U-lio Wle-Jiwl t-jjlkoll A.ryp ■ n]\ aLjJJ 

CjSj pUjI JajjSI AjL»c. j^i <^y=>> late binding jili»ll Jajjll *!_>?.) j* U* JaJI 

. jj-aJuJI iwj ^jlc jLaje^L i^Slij run-tiine .\aTiB 
tiuij *Ljj! Jajjll ji dynamic binding ,J>iAud\ IujIIj Uiji i»j_>ll ta <j*"j 

.run-time binding ii£ll 

f l "' j ■ ^'-H Ixaj JiaJ 4j£uI£a4 jSjj i-I>j (Jafjll 0" 4 p >>ll I J* J«iiiuil aJJ La-iiCj 

■ Ajjuilioll AijUl c-lcjid aJ i^a J 'ijiiMI Oij 

JL_i. ^ a VI late binding jata<JI Jajjll (jjUl £**?. a .xjiuu cliU Ail ^ij 

J_^u Jj-i iL_i3l (J i^i e 1j=u J <4]j! .final Xfai \^L AL> t> £j_>~m1I 

.jJUIj JSuj aliui <uV jiii«ll iijll aliiiuil 



Jk4 uLu t^tf JJy ^Ufrulu/ 




f f a Polymorphism JLLltt <t/JJcJ 



i Si* ILLa lijSi LiS .shape JI£jSVIj <^l«ll V>j.«iti l?A!^ JIj^I *-»* iiiim 
j Square j Circle '^ — * 4iLuL«ll ijjL^JI q& aouJIj Shape 4-»J ^LJ 

.Ujacij Triangle 
•.Upcaste (ji&bU aj=.^j1U ^Lill ^LS aJUII SJaj^JI A^uLuIl ^^ 
Shape s = new Circle () ; 

u lc ojJilia Jjjj gjlill _>u>all L«l tJjJik Circle jj-aic. pLilj] fjj AjL U* JkcviLj 

5 '"jfl-^j) is »^*Al < '« >^ll (j_>— i» ■*— a' dlfiJii — uiL j»j — Si U^ic (jVI .Shape 

:^i» ^ASLuLail LJjiuaJI ^ overridden 
s.draw() ; 
juj_ui ^jII ALjLSI ^ Shape <-i-JI ^i sjja.^all draw() *JujlJI J ^ ^JjjIui 

■ « ■ ~ti 3 »Jj a.j*]l draw () ^SjjiJI ijiJJ Ai^J ^Aa i.n^jni jjSJ .U^lcJiiuil 

.late binding jiti»ll iujll *»_& Circle 



Abstract S.i>^i Jj— JaJlj uijL-alt 
...Classes and Methods 

S_4^Jj (J^sUl jja i_jjL_all jjj ^*~ j-~ » u JaLkjI] <ilaJI ,ii& SJl^a-oll <-jjimti a.>VinTi 

■ '» ■ -M qa AHiLJI uijLuall y*> pL&jiiiiil ^ijj .common interface ASjii* 
• dynamic binding .-SjaUaiII lujll ^ji£» al.vVuAj jja-»ll 

li_jk jj-al ic. £ xta. ^la t^llo Instrument Uu^JlS Sja^a <_L-a cSksl ^jl£ IJJj 

Instrument <-i — "»ll i> t-i-i^l <J J* ^ (^ w^ •<j s " ^ t)- 4 ^ <jl i-i^l 

j- S t£jial\ «J*^ J* *.' tdlij tiilli *lj*M (j* -'■^"'■■-N £-i«J Jja^xJI t iinll ,j j mUft 

.!&* iLi. JjLu.j ^iki Instrument <— i^-all 



Polymorph! sm J&&1 Ajjjmj 1 1* 1 



• J <J*> J=^> -0=^1 «-i— II j— Lit *Lii] *ij** Jji jA ^Ul JaJ ^ AiiiAil 

Abstract s-O-a-JI 0>N— -* «^y U liL. osL^i dlil irun time jp&» 
. compile time i^jiB <>j »liJ *U~Vl Jl*Jsj JJ <> Methods 

: v toi jua iib_, 

abstract void X(); 

jl—a (J5 — 1A <-ki-ai1 ^a j^alic. *LijL tj&Jij Jja-. <■ j.^a (> i^jjjSIL ?J ii Usic. 

LiJ U ji^a* (^.JUll t^li Vj j t^J-Vl t-Luall ^j SjT^JI jjUl ^x^ <Juj«j .^V- 

.ii^il «_Luall abstract ^tiLJI 2ul£ *iLiJ ^ ^jjrj-j sjja-t 13 jL 

i.\—&\ u 1ft (jjjUl iJ Ajj Sjj^, ISjk *LSj] Qjj jj^, ULua ft Uil olS-VW M» 

tj*— *J J— «*■ u — S-yj -0?-» <-i^o Jj Instrument <JLuall Jjj*j J 1 ^ l£-j 



tlbjiLAlt UiJI ILmL, 




\rv 
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abstract Instrument 



abstract void play () ; 
String what () {/*...*/} 
abstract void adjust (); 



extends 



Wind 



void play() 
String what() 
void ajust() 



A_ 



extends 



Percussion 



void play() 
String what() 
void a just () 



extends 



Stringed 



void play() 
String what () 
void a just () 



extends 



Woodwind 



void play() 
String what() 



extends 



Brass 



void play() 
void ajust() 



loJja-ill (J^>Jajlj « «_)» i fill aljiiuiL 

//: Music4.java 

// Abstract classes and methods 

import java.util. *; 

abstract class Instrument4 { 

int i; // storage allocated for each 

public abstract void play () ; 

public String what() I 
return "Instrument4"; 

} 



Polymorphism J&&1 i/JJ*j ' >" 



public abstract void adjust () ; 

} 

class Wind4 extends Instruments { 
public void play() { 

System . out .print In ("Wind4 .play () ") ; 

} 

public String what() { return "Wind4"; } 

public void adjust () {} 

} 

class Percussion4 extends Instrument4 { 

public void play () { 

System, out. println ("Percussion4 . play () ") ; 

} 

public String what() { return "Percussion4"; 

} 

public void adjust () {} 

} 

class Stringed4 extends Instrument4 { 

public void play() { 

System . out .println ("Stringed4 .play () ") ; 

} 

public String what() { return "Stringed4"; } 

public void adjust () {} 

} 

class Brass4 extends Wind4 { 
public void play() { 

System, out .println ("Brass4 .play () ") ; 

} 

public void adjust () { 

System, out. println ("Brass4. adjust () ") ; 

} 

} 

class Woodwind4 extends Wind4 { 

public void play() { 

System. out. println ("Woodwind4.play() ") ; 

public String what () { return "Woodwind4 " ; } 
} 



CjLiAl*1] LutjJI Jit" 1 -" 




' "* Polymorphism JUu&l 

public class Music4 { 

// Doesn't care about type, so new types 
// added to the system still work right: 
static void tune (Instrument 4 i) { 

// ... 

i.playO; 
} 
static void tuneAll (Instrument4 [] e) { 

for(int i = 0; i < e. length; i++) 
tune(e[i]) ; 
} 
public static void main(String[] args) { 

Instrument4[] orchestra = new 

Instrument 4 [5] ; 

int i = 0; 

// Upcasting during addition to the array: 

orchestra [i++] = new Wind4 () ; 

orchestra [i++] = new Percussion4 () ; 

orchestra [i++] = new Stringed4 () ; 

orchestra [i++] = new Brass4 () ; 

orchestra [i++] = new Woodwind4 () ; 

tuneAll (orchestra) ; 
} 
} ///:- 



jLucI ji&u tiua. .^.lSu s_ji»a£ jjj?j1I f.jjiu iiL interface ^tiLJI ^uis ±& 

t£j "ivi ill — Ja> « '«' n\ \ (jc. £^>»J {.Luijlj tuuu ,-jJ (LaLu i_iL*a Jja~« ■ «■ -< ^a.1 «ll 

• Oj-UI fL^l Jk. tf ji»ft l«J VI 5-UjVI J»Uj pLUjll ^IjSj JjUI *Ui Jb 
data CjLaIumII »l ,. nr .l j^-Jc. e£>-j*j <J interface 3 a ->ljU o—1«jj 
.Ijll Li_i J . ^ . H L .primitive types WjVl JaUiVI mejnjbers 
implementation <J-c ^1 <jj J -form £J>*j JaSa ^a interface 



*LjkuU UaJ iludu, 



Polymorphism JliuSfl Ljjmj 



St 



d — • '^■^—i interface ^\ — ji«ll 3-JS ^I^juiIj ^3 interface **?Jj pL^V 
ei-fc ^a ' implements ^la-ll <-Ss f jiU 5^.1 jll »o*J j>s (.ILc^j (dass 
Ji\ >A-A\j h£ — 1 »jUlilj <jej L« ^a interface ^IjJI" : Jjij <ilits *1LJI 

:J£iill (^Ic £inaJ ^U iaLa-JI jj^l (Jjxiu ."LjltC 4jjj£ 



interface Instrument 



void play () ; 

String what () {/*...*/} 

abstract void adjust (); 



A 



implements impltments 



Wind 



void play() 
String what () 
void a just () 



Percussion 



void play() 
String what() 
void ajust() 



Z± 



extends 



Woodwind 



void play() 
String what () 



extunds 



Brass 



void play() 
void ajust() 



imple 



nents 



Stringed 



void play() 
String what() 
void ajust() 



interface fbyU V»*i oW* 1 6^ ^j^ Cfi *k" **-" ^k ^* fJ^-J 

•.implements j 

//; Music5.java 
// Interfaces 
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import java.util. *; 

interface Instruments { 
// Compile-time constant: 
int i = 5; // static & final 
// Cannot have method definitions: 
void play () ; // Automatically public 
String what () ; 
void adjust () ; 

} 

class Wind5 implements Instruments { 
public void play() { 

System, out. print In ("WindS. play () ") ; 

} 

public String what() { return "WindS"; } 

public void adjust () {} 

} 

class Percussion5 implements Instruments { 
public void play() { 

System . out .print In ("Percussion5 .play () ") ; 

} 

public String what () { return "Percussion5" ; 

} 

public void adjust () {} 

} 

class Stringed5 implements Instruments { 

public void play() ( 

System. out. println ( "StringedS . play ( ) ") ; 

} 

public String what() ( return "StringedS"; } 

public void adjust () {} 

} 

class Brass5 extends WindS { 
public void play() ( 

System. out. println ("Brass5.play() ") ; 

} 

public void adjust () { 

System, out .println ( "Brass5 . adjust () ") ; 

} 
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class Woodwinds extends Wind5 { 
public void play() { 

System, out. print In ("Woodwind5.play() ") ; 

} 

public String whatf) { return "Noodwind5"; } 

} 

public class Music5 { 

// Doesn't care about type, so new types 
// added to the system still work right: 
static void tune (Instruments i) { 

// ... 

i.playO ; 

} 

static void tuneAll ( Instruments [] e) { 
for(int i = 0; i < e. length; i++) 
tune(e[i] ) ; 

} 

public static void main (String[] args) { 

Instruments [] orchestra = new 

Instruments [5] ; 

int i = 0; 

// Upcasting during addition to the array: 

orchestra [i++] = new Wind5(); 

orchestra [i++] = new Percussion5 () ; 

orchestra [i++] = new StringedS () ; 

orchestra [i++] = new BrassS () ; 

orchestra [i++] = new Woodwind5(); 

tuneAll (orchestra) ; 

} 
} ///:- 
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Multiple jj *l*$ ii jjj211 

■ ■ ■ Inheri tance 

.■aiidttll <ijjjill plja.1 ^jkiuu C++ ^a L«£ liU. ^ 

J «c Uj 1 t>J Jj?-« i-ii-a AJaLuiij <_& Interface a^>IjSI ijli ILLu UjSi US 

(.,£—£& Jft — jLj 'uu^ <a.L" iiti V ^ tjUil .implementation <j'±iz 

multiple JA-«iftll iijjjjjL_j C++ A— *1 (]f _a CjUj — >ljll aa«l»]l £*all ,^-iuij 
■^Vi«ij J ajL«j (_Lua ^1 <jV cjLJISjiyi ^ jjiJI i.ijmj jlS ^illj inheritance 

■ implementation bJaijaXic. 

4 3.I31 CjjI £ ^l JSUull tjc. CUjujI U>ji VI itiujj3ll J^uj 6xu ^ils UL> Ail L»l 

LJj ii nil ,jj .Lijjijj Xic (iUlti jl (Jajitall ^ .iaJj i iml V] joujii J UiV C+ + 

.Jail ^a,)j (jjua Q4 V] lluj_jill Jili'lin'l !5lj (SiljaJ JJC ,-uiLjiI ■ '«■ - ^a AjliuJI 

lAlAa. i im iJjjJ ljUj^lIj S^jo Lkjjjj Lulu) lim /JU1I (JliaJI T'-Vijj 

// ; Adven t ur e . j a va 
// Multiple interfaces 
import java.util. *; 
interface CanFight { 
void fight () ; 

} 

interface CanSwim { 
void swim () ; 

} 

interface CanFly { 
void fly() ; 

} 

class ActionCharacter { 
public void fight () {} 
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} 

class Hero extends ActionCharacter 

implements CanFight, CanSwim, CanFly { 
public void swim() {} 
public void fly() {} 

} 

public class Adventure { 

static void t (CanFight x) { x. fight (); } 
static void u (CanSwim x) { x.swimf); } 
static void v(CanFly x) { x.flyO; } 
static void w (ActionCharacter x) { x. fight (); 

} 

public static void main (String[] args) { 

Hero i = new Hero () ; 

t(i); // Treat it as a CanFight 

u(i); // Treat it as a CanSwim 

v(i); // Treat it as a CanFly 

w(i) ; // Treat it as an ActionCharacter 

} 
} ///:~ 

\'M i_i ~JI g — «.ia f j 5j Hero j 'fl'wfl J i_i_£ A hO l» A rt«j 

j CanSwim j CanFight :^-^ cJ^-^jte ^ ActionCharacter 

.ol^a-ljll aJj fj YJ ^jixiSI i-Luall .ip*j t_»*j VLA\ »i* ^ .CanFly 

uw±j\ iij^tjll iib Jjia ^jJ ij*.j <taiL» ^IjLojs Adventure i-i^JI ^ lJ 

p.lj JS jj i> upcast JeiU <«?-ii 0^ c?^ 'cSj^ 1 "^ i> c?' id 
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4iluj_jill -i^*.J» interface ^>ljJ »^-^ ^lA 1 * <j"* | j3 ^iLii 4_kLuuj » jkinn 

a J.^" ■.■ .(iujjjll -l^'.-li oJUla. 4$a.lj eUaC. 1 )/ OI^slI j oJfr g-oJ cSljl£^L c*Ui£ 

//; HorrorShow.java 

// Extending an interface with inheritance 
interface Monster { 
void menace () ; 

} 

interface DangerousMonster extends Monster { 

void destroy () ; 

} 

interface Lethal { 
void kill () ; 

} 

class DragonZilla implements DangerousMonster { 

public void menace () {} 

public void destroy () {} 

} 

interface Vampire 

extends DangerousMonster, Lethal { 
void drinkBlood() ; 

} 

class HorrorShow { 

static void u (Monster b) { b. menace () ; } 

static void v (DangerousMonster d) { 

d. menace () ; 

d. destroy () ; 

} 

public static void main (String[] args) { 

DragonZilla if 2 = new DragonZilla () ; 

u (if 2) ; 

v(if2); 
} 
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t«S lil ifinal J static U.I Lullls jjSj U ^.Ij ^ -u^ JIs. ^1 J jW^^ 

Q S - i-i.*«...-W Qn UII2 Jujll£ Lclxj Cul jill <-<li-.j-.-~. - c.luijY s jli»-« si j! AfaJ jll jjli 

:CjjIjj1I ^Wil <^*?-ljll -'v^*— > AjsjS ^till JIU1 jcj^sjj .C++ jl 

//; Months. Java 

// Using interfaces to create groups of 

constants 

package c07; 

public interface Months { 
int 

JANUARY = 1, FEBRUARY = 2, MARCH = 3, 
APRIL = 4, MAY = 5, JUNE = 6, JULY = 1 , 
AUGUST = 8, SEPTEMBER = 9, OCTOBER =10, 
NOVEMBER =11, DECEMBER = 12; 

} ///:~ 



...Inner classes kliUt uiji^St 

U. I-.W - •■^1 ; <Jj> uli U jij l JsJ i-ij-a o-ui <-i-<a <-*JJ»J UU Ail (^3 gjkun'l 

i.su-.. 2U,-,j-.ti ■ -iji.^t *x»aj ,J 4jk.UI (Jijii-all jjsjj .inner class 
j^L_ijJI ii,li_ui 3 jU >a\i ijjLuall Jic JllaSj .composition classes 

//; Parcell.java 

// Creating inner classes 

package cOl .parcel!; 
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public class Parcell { 
class Contents { 
private int i = 11; 
public int value () { return i; } 

} 

class Destination { 

private String label; 

Destination (String whereTo) { 
label = whereTo; 

} 

String readLabel () { return label; } 

} 

// Using inner classes looks just like 
// using any other class, within Parcell: 
public void ship (String dest) { 

Contents c = new Contents () ; 

Destination d = new Destination (dest) ; 

} 

public static void main (String [ ] args) { 

Parcell p = new Parcell () ; 
p. ship ("Tanzania") ; 

} 
} ///:- 
t*l liS i name -hiding *UmVl eliil ^ Ajis ^JiUI (-ijiuoll jLs Jiv^j L»S lil 

tj^Iib Li-a pLijL ^ j£ L.afc. LjeJi .code-organization j±*J& j^jS ^ 
,- jII enclosed objects ^jkall j. A\*\\ x^Jaiijj < A»,all li& jj^Uc tjli 

enclosed A_i_jk«ll - >^l i*ll »1 iJir.l ^ Sj Jj .uajil ^jliuu'i t*llil tl^jLiil 

AJlu s ; uu« ijji^Jl ^la t«Ui ^Jj ^iLa)fb . jUi*l ^ M»'\ rfi &>s objects 
■ enclosed objects *5>kJI <Ju-=JI jj^Uc ^»a. ^J J^jll (jjSa. 

^ iC++ if* nested classes ^klJi«ll i_ijL^all ,j& LL»s < ifoj _>*Vl li& 

.enclosed objects 
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//: Sequence. Java 

// Holds a sequence of Objects 

interface Selector { 

boolean end(); 

Object current () ; 

void next () ; 

} 

public class Sequence { 

private Object [] o; 

private int next = 0; 

public Sequence (int size) { 
o = new Object [size] ; 

} 

public void add (Object x) { 
if (next < o. length) { 
o[next] = x; 
next++; 
} 

} 

private class SSelector implements Selector { 

int i = 0; 

public boolean end() { 
return i == o. length; 

} 

public Object current () { 
return o[i]; 

} 

public void next() { 

if(i < o. length) i++; 
} 

} 

public Selector getSelector () { 

return new SSelector () ; 

} 

public static void main (String [] args) { 

Sequence s = new Sequence (10) ; 

for (int i = 0; i < 10; i++) 

s . add (Integer . toString (i) ) ; 
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Selector si = s.getSelector () ; 
while (! si. end ()) { 

System, out. print In ((String) si. current () ) ; 
si. next () ; 
} 
} 
} ///:- 

jkA-jc tj__« {— ajJI 4_jjIj a jjiuM &. »j^p- 3JJ-">jj j* Sequence < u^W 

{f _i i_pa. Object j^ajc 3iL«y add () aLjUI elcjaJ d&uj .Object 
•s-^jj ^Sequence ,J j*Ai*l\ <>> (^1 tJa. J?-' t>j -Sequence aUL&\ a\A^j 
■*< ~.«w J tend (V AijiLJI ^l$j ^ US jl ^ij«-»j jtAuii Selector ^VIj a^-Ij 
y-i next C; ^iLJill j_—iJI J] Jtf&U jl t current () ^ftaJI >^JI jc 

i> jjjJI ^Sai li^i interface **?.lj <> SjIjc Selector J jU>.l ^j 

jj LJI (j* JJiJl jjiu tSlliS .Ajualill IjjLjlaJ 4^.1 jll »j& Juijii (J* ^ ji.V I t-ijLuall 

.^lAA I ji*jj «iUijl <J=J [> ■J^j^ interface ^ 

<J» kJI ^j k J <£• ■"— a^ o-J ». <-j,v^a jjc ftjUt Sselector i-iu^JI ^i«a 

•Selector 
jj^U& t> jjc AiUil fi t Sequence _>-ai& *!-&] Vjl ^ main () *JujJ»ll ^ 
getSelector () 3 — L^U eJLj Selector jJ£ tdJ i ^*j ^ .string 

.l^ia JS jliLilj Selector ^ J*^ ? ^iuu ^illj 

j»Li ^i — II jjkJI (JuuJI ^ ji rt^il jw>j JiiJoj <& ^.enclosing class 
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oIcjS-^I j^—^j ^>JI U dllil >fj L. J£ij ^ j j^ jjj ij ^ ^^yi ^^ 

V 1 ^ 1 ^J 3 v* Jl^Sfl *Aii*jj liuj^llj <-jjSJS1I Jil jxxijj VHt iiUS 
//: Sandwich. java 
// Order of constructor calls 
class Meal { 

Meal () { System, out. println ("Meal () ") ; } 
} 
class Bread { 

Bread() { System, out. println ("Bread() ") ; } 
} 
class Cheese { 

Cheese () { System, out .println ("Cheese ()") ; } 
} 
class Lettuce { 

LettuceO { System, out. println ("Lettuce ()") ; 
} 
} 
class Lunch extends Meal { 

Lunch () { System, out. print In ("Lunch () ") ;} 
} 
class PortableLunch extends Lunch { 

PortableLunch () { 

System, out. println ("PortableLunch () ") ; 

} 
} 
class Sandwich extends PortableLunch { 

Bread b = new Bread () ; 

Cheese c = new Cheese () ; 

Lettuce 1 = new LettuceO; 

Sandwich () { 

System, out .println ("Sandwich () ") ; 
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) 

public static void main (String [] args) { 
new Sandwich () ; 

} 
} ///:- 

. f. . — I I .(_yaLi, jLj ■ \ . r JSlj ,i iji.^ll ^jL p- jLi, JJUx i_i*-a elujL Jliall lift ^ ajiij 

|jj 4 «jJ ji) duj_jill o- <^Ljii^« ^*j i> jfH l?^j Sandwich ja Ua *l$JI 

*_ii 1 ,jicj .*Lic1 _>^lj& a£Aj dUiS ^Object <> ^IjII ^jjj&M J ^j^l 

rjiiidl ^ia j-lijfll ^>. jfrty- main () ^ Sandwich j^ut etii] 

Meal () 
Lunch () 

PortableLunch () 
Bread () 
Cheese () 
Lettuce () 
Sandwich () 

:,_L L«S all t_)S>« ji/iVcl /yjU' plfiJii*»l 't^JJ U' (j"d ^ 
i^jl jj»JI *Uj oil 4jt UUa SjJaiJI oJA Jjfij .^LaVl <-i~all ^jU ^J t^Ji-y . ^ 
J"--* (_ii-a jaj (JI (Jjnajll (jJS. (Jtill (jliJI ( i i nl l tilli £JJJ 

l »«j- — ji i_uj Cu pLjaCjJ AjjIjjjVI t^jljJa-4jl elcJiuil aJJ . Y 
.j^Liill l_Lu»ll j»JUl2w jjU elcJIull aJJ Ijjil .V 



...finalize ^lWj ^jjj^ 

i_i ua fi ^ty composition sySj^l ^J^ 3 f^"""*' L»-i3e >&]* tUAui UjIj LS 

finalize () i— syjiJI (j— lc override 3 — i^JI ^Llc jU ^jjjII jjc 1*1 
^ sjja.j-11 finalize () p\c-£Jj »jii J! j&s l£1 .{^LiJ i_k<all gi iijxA 
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//: Frog. Java 

// Testing finalize with inheritance 

class DoBaseFinalization { 

public static boolean flag = false; 
} 

class Characteristic { 
String s; 

Characteristic (String c) { 
s = c; 
System . out .println ( 

"Creating Characteristic " + s) ; 
} 

protected void finalize () { 
System . out . println ( 

"finalizing Characteristic " + s) ; 
} 
} 

class LivingCreature { 
Characteristic p = 
new Characteristic ("is alive"); 
LivingCreature () { 

System . out . println ( "LivingCreature () ") ; 
} 

protected void finalize () { 
System, out. println ( 

"LivingCreature finalize") ; 
// Call base-class version LAST! 
if (DoBaseFinalization . flag) 
try { 

super, finalize () ; 
} catch (Throwable t) {} 
} 
} 

class Animal extends LivingCreature { 
Characteristic p = 
new Characteristic ("has heart"); 
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Animal () { 

System, out. print In ("Animal () ") ; 

} 

protected void finalize () { 

System. out. println ("Animal finalize") ; 
if (DoBaseFinalization. flag) 
try { 

super, finalize () ; 
} catch (Throwable t) {} 
} 
} 

class Amphibian extends Animal { 
Characteristic p = 

new Characteristic ("can live in water"); 
Amphibian () { 

System . out .println ("Amphibian () ") ; 

} 

protected void finalize () { 

System. out .println ("Amphibian finalize") ; 
if (DoBaseFinalization . flag) 
try { 

super, finalize () ; 
} catch (Throwable t) {} 
} 
} 

public class Frog extends Amphibian { 
FrogO { 

System . out .println ("FrogO ") / 
} 
protected void finalize () { 

System . out . println ("Frog finalize") ; 
if (DoBaseFinalization . flag) 
try { 

super, finalize () ; 
} catch (Throwable t) {} 
} 

public static void main (String[] args) { 
if (args. length != && 
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args [0] . equals ("finalize") ) 

DoBaseFinalization. flag = true; 
else 

System. out. println ("not finalizing 
bases") ; 

new Frog(); // Instantly becomes garbage 
System . out . print In ("bye! ") ; 
// Must do this to guarantee that all 
// finalizers will be called: 
System . runFinalizersOnExit (true) ; 
} 
} ///:- 

not finalizing bases 

Creating Characteristic is alive 

LivingCreature () 

Creating Characteristic has heart 

Animal () 

Creating Characteristic can live in water 

Amphibian () 

Frog () 

bye! 

Frog finalize 

finalizing Characteristic is alive 

finalizing Characteristic has heart 

finalizing Characteristic can live in water 
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C^J J*J .Ua>V (JjjuoJjlL l$j& iLtWiimj tlLUu l$je bllaj (Jill iliUjina*H£ ( j-n l'"ll 

collection classes cAcyouM t-ijii-a <_>i«j (^ic UU. CjIjJ 3 .■;< . ^Ujs 



(iLjkdl UiJI ZLmL, 
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j J-^=»> ts— I* &\ — »fi (jAj iljU^iil collection uAcj^-oIl i j; ->. ■■•..■ ^sllj 

.tjlj.aljr. 3a5lt,a 



"-Arrays cMjLaaI] 



j — j^a.3 SjjjS lia.jai cdliS i4iji*^« t-ijjjuj fbSlI <ji£ ciLuU^ aLUII Jjjuaill ^j Lua 

■ dlji ^ir - pljja.1 Oli_jiuauJI j«i$J jjloj i_LS till MjJajLjij j^l hi .LJ AjjI^u^I ajill 

<— jl & jo-> oi l (JC. jl«JJJ I JJualiJI ^Ijoa.'if ^aS'lmoll (Jjlall aA| j* ClUjijuaall jittj 

.AjlUill j iujll AlkU ^ 

\juja JSjij UJ 5-«jSll j i nir . ^Lijj jSajj .heap <*j£ll (^le. 6jUijJ a3 ,Jxs j-^'^ 
jc__jji-a JS — Jij jl «3 — i jii a ^ill AjjIjlu^I A-sjSII jj^au 4jLc. [>o oj^S implicit 
^_aljll ^ — a jAj) length jj^suJI ^iVmn j .new^ojlxi fljiiuL explicit 

L_y jij dlilaj ^1 ^uaLaJI j.lc. i^il (2laAl»l| S^sljSI yjjiJI ji ^llall Jja.jll <JLJ 

//; ArraySize. j'ava 

// Initialization & re-assignment of arrays 

package c08; 

class Weeble {} // A small mythical creature 

public class ArraySize { 

public static void main (String [] args) { 

// Arrays of objects: 

Weeble [] a; // Null handle 

Weeble [] b = new Weeble [5] ; // Null handles 

Weeble [] c = new Weeble [ 4] ; 

for(int i = 0; i < c. length; i++) 

c[i] = new Weeble () ; 
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Neeble[] d = { 

new WeebleO, new WeebleO , new Weeble() 

}; 

// Compile error: variable a not 

initialized: 

//! System. out. println ("a. length=" + 

a. length) ; 

System. out. println ("b. length = " + 

b. length) ; 

// The handles inside the array are 

// automatically initialized to null: 

forfint i = 0; i < b. length; i++) 

System, out. print In ("b[" + i + "] = " + 
b[i]); 

System. out. println ("c. length = " + 
c. length) ; 

System. out. println ("d. length = " + 
d. length) ; 
a = d; 

System. out. println ("a. length = " + 
a. length) ; 

// Java 1.1 initialization syntax: 
a = new Weeble[] { 

new WeebleO , new WeebleO 

}; 
System, out. println("a. length = " + 
a. length) ; 

// Arrays of primitives : 
int[] e; // Null handle 
int[] f = new int[5]; 
int[] g = new int[4]; 
for(int i = 0; i < g. length; i++) 

g[i] = i*i; 
int[] h = { 11, 47, 93 }; 
// Compile error: variable e not 
initialized: 

//! System . out . println ("e.length=" + 
e. length) ; 
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System. out. println ("f. length = " + 

f. length) ; 

// The primitives inside the array are 
// automatically initialized to zero: 
forfint i = 0; i < f .length; i++) 

System.out.println("f[" + i + "]=" + 

f[i]); 

System. out. println ("g. length = " + 

g. length) ; 

System, out. println ("h. length = ' 

h. length) ; 
e = h; 

System. out. println ("e. length = " + 
e. length) ; 

// Java 1.1 initialization syntax: 
e = new int[] { 1, 2 }; 
System. out. println ("e. length = " + 
e. length) ; 
} 
} ///:- 

b. length = 5 

b[0]=null 

b[l]=null 

b[2]=null 

b[3]=null 

b[4]=null 

c. length = 4 

d. length = 3 
a . length = 3 
a . length = 2 
f. length = 5 
f[0]=0 
f[l]=0 
f[2]=0 
f[3]=0 
f[4]=0 



:<jSLJi]l jjlc (jjSiuj «*ljjJI l^& *■ ja> LI 
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g. length = 4 
h. length = 3 
e. length = 3 
e. length - 2 



yjrtijiuia £t+jb tit* ^gAuajA 

£!—=»■ J A—jilSJ fO—e. ()? _ft C++ J C Aii ^ <Ajy\j> iliitS ^1 CjLjxjuall ^a! t> 

.y^ji Aiji^ui JS i ilvmnj JjaJI ^ Ojlua garbage collector cAiiill 

'.String <J*£La AijLua* ^W-J -M£ £"».*! lS-^ <^^' <J^I ^-^ 
// ; IceCream .Java 
// Returning arrays from methods 
public class IceCream { 
static String[] flav = { 
"Chocolate", "Strawberry", 
"Vanilla Fudge Swirl", "Mint Chip", 
"Mocha Almond Fudge", "Rum Raisin", 
"Praline Cream", "Mud Pie" 

}; 

static String[] flavorSet (int n) { 

// Force it to be positive & within bounds: 

n = Math.abs (n) % (flav. length + 1) ; 

String [] results = new String [n] ; 

int[] picks = new int[n]; 

forfint i = 0; i < picks, length; i++) 

picks [i] = -1; 
for(int i = 0; i < picks. length; i++) { 
retry: 

while (true) { 
int t = 
(int) (Math, random () * flav. length) ; 
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for(int j = 0; j < i; j++) 

if (picks [j] == t) continue retry; 
picks [i] = t; 
results [i] = flav[t); 
break; 
} 
} 
return results; 

} 

public static void main (String [] args) { 
for(int i * 0; i < 20; i++) { 
System. out.println ( 
"flavorSet(" + i + ") = ") ; 
StringU fl = flavor Set (f lav. length) ; 
for(int j = 0; j < fl. length; j++) 
System, out.println ("\t" + fl[j]); 

} 
} 
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^Collections £A&jaa*1\ 

I * •>'«- jl il^bstlui ,_S]| juil'wtt Ale. AijJM < jhiiiiT^ Lo-lift (jSl .Aj1j)/I j ml lull ^ 
«. a J_Anil A__3.Uj I Jl Cut 3 (4j]j1 Jib JaL»jb jinlift *ji JxLull ^Jt\ ia.Uj jjiu 

.Collections <iAcj*a-<JI 

J Vector '.^ *J CAc.j.<>.<iil LJjL-a ,j-» JaLiJI 4*jjl £« JaLjII (^It UU. cSLcluii 

.Hashtable j Stack j BitSet 

uj) ojLlaII Ja 4i] djlja tUL> CilcjAa-J liLl^iiuil Jjt lw'_£ ls^ CjLuLJI f&\ £* 

t?\ Tiajl <Cjjia_4jl «^_>io jjl _yfc lilu ^ ( .llmllj ^ ''J "f " rg& Jt^JC »i n_yj ajij LaJJC 

J— *a. j] 9 cd-JJl .3 C^aaftjl ,. S \ ^ ■»_., ^"l . n (Jill jinl'wW A\-> a\\ Im'JI (jc SjSJ 4jI 

■ Ij'llui) (jd (fMiluiVI i-iJfil IfcjSi) i_ijMi Jai)9 Ala-o JoaJ a- 4 (J«l«JJ CllcjAa-tll 
(e-jllj iObjeCt Ja*J t> jmlrtl Cll^^ £* J*1*jL tljlfcj.n->,«]| j»j£i dlj Ja.1 ^« 

i^lHI Jli.ll yi 6ljjSi U J£ ^ji«. ctfh 

//: CatsAndDogs.java 

// Simple collection example (Vector) 

import Java . util . * ; 

class Cat { 

private int catNumber; 

Cat(int i) { 
catNumber = i; 

} 

void print () { 

System, out. print In ("Cat #" + catNumber); 
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} 
} 

class Dog { 

private int dogNumber; 
Dog(int i) { 
dogNumber = i; 

} 

void print () { 

System, out. print In ("Dog #" + dogNumber); 
} 
} 
public class CatsAndDogs { 

public static void main (String [] args) { 
Vector cats = new Vector (); 
for (int i = 0; i < 7; i++) 

cats . addElement (new Cat (i) ) ; 
// Not a problem to add a dog to cats: 
cats. addElement (new Dog (7)); 
for (int i = 0; i < cats, size () ; i++) 
( (Cat) cats . elementAt (i) ) .print () ; 
// Dog is detected only at run-time 

} 
} ///:- 



. . .Enumera ti on *Lml t^/J/Jt// 0* £j* ^^ 

« sll Jll»llj tliU ^il ^a Juwi.nJ otal.i*ll Ja.1 Enumeration ij»ll _>j>»jj 

lAXftC- 4^&iS TCj^ia u 

//: CatsAndDogs2 . Java 

// Simple collection with Enumeration 

import java.util. *; 

class Cat2 { 

private int catNumber; 
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Cat2(int i) { 
catNumber - i; 

} 

void print () { 

System. out. println ("Cat number " 

+ catNumber) ; 

} 
} 
class Dog2 { 

private int dogNumber; 

Dog2(int i) { 
dogNumber = i; 

} 

void print () { 

System. out. println ("Dog number " 
+dogNumber) ; 
} 
} 
public class CatsAndDogs2 { 

public static void main (String [] args) { 
Vector cats - new Vector () ; 
for (int i = 0; i < 7; i++) 

cats. addElement (new Cat2 (i) ) ; 
// Not a problem to add a dog to cats: 
cats . addElement (new Dog2 (7) ) ; 
Enumeration e = cat s. elements () ; 
while (e . hasMoreElements () ) 

( (Cat2) e.nextElement () ) .print () ; 
// Dog is detected only at run-time 
} 
} ///-.- 

for (int i = 0; i < cats, size () ; i++) 
( (Cat) cats . elementAt (i) ) .print () ; 

:AluiLJI i>ui jSjill Enumeration jI^JI *j 
while (e . hasMoreElements () ) 

( (Cat2) e . nextElement () ) .print () ; 
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-.Vector iu*/}7 4&jmxJJ 

addElement () ^—1) <J—i^\ «.< fci J jrti^j tU ij'i.J LUftl Ja^l j*j 
j cj_^Vl j-J3 Ja-sJj W-Jt Jj — w^ll elementAU O j «>-UJI ^jff 
£_« j — jj*il Jj 5iLiJ t^ULJ Jj Enumeration i-nt t-JaJ element 

.JaiiJI |JA J, Wi.nl 5jsjS (JjLLuJI ^ya-nUjJI J Lulj Jilj 

...Bit Set j* Vector &* uuji j±T JiJ j*jj 

4_aAaJI J ic .kaill lit f.V\"ninj .bits ilitull t> Vector ^Uj£ lJc. SjUt jAj 

Jjdkijil AjLS JIjII gwlijJI ^*iajJ -Oil/Off Ja^ill ClIJ CjLjLuJI jj* ji&ll (jJJijl 

//; Bits. Java 

// Demonstration of BitSet 
import Java . util . *; 
public class Bits { 

public static void main (String[] args) { 
Random rand = new Random () ; 
// Take the LSB of nextlnt () : 
byte bt = (byte) rand, nextlnt () ; 
BitSet bb = new BitSet (); 
for(int i = 7; i >=0; i — ) 
if(((l « i) & bt) .'= 0) 

bb. set (i) ; 
else 

bb. clear (i) ; 
System, out. print In ("byte value: " + bt) ; 
printBitSet (bb) ; 

short st = (short) rand. nextlnt () ; 
BitSet bs = new BitSet (); 
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for(int i = 15; i >=0; i — ) 

if(((l « i) & st) /= 0) 
bs.set (i) ; 

else 

bs. clear (i) ; 
System. out. print In ("short value: " + st) ; 
printBitSet (bs) ; 
int it = rand.nextlnt () ; 
BitSet bi = new BitSetf); 
for (int i =31; i >=0; i — ; 

if(((l « i) & it) != 0) 
bi. set (i) ; 

else 

bi. clear (i) ; 
System. out. print In ("int value: " + it); 
printBitSet (bi) ; 
// Test bitsets >= 64 bits: 
BitSet bl27 = new BitSetf); 
bl27.set(127) ; 

System, out. print In ("set bit 127: " + bl27) ; 
BitSet b255 = new BitSet (65) ; 
b255 . set (255) ; 

System, out. print In ("set bit 255: " + b255) ; 
BitSet bl023 = new BitSet (512) ; 
// Without the following, an exception is 
thrown 

// in the Java 1.0 implementation of 
BitSet: 

// M023. set (1023) ; 
M023. set (1024) ; 

System. out. println ("set bit 1023: " + 
M023) ; 
} 

static void printBitSet (BitSet b) { 
System. out. println ("bits: " + b) ; 
String bbits = new String () ; 
for (int j = 0; j < b.size() ; j++) 

bbits += (b.get(j) ? "1" : "0") ; 
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System, out. println ("bit pattern: " + 
bbits) ; 
} 
} ///:- 



...Stack cjmJZJJ 

ljj_^i.i Ji.^ U ^1 iLIFO ZcjMjut J\ last-in, first out sic (^aujj 
(>3— «j (S — 1J A i l wi l Vector J» — <ull j^ajL^i. £A»». h«^l I j& tiijjj -Vji *■ j^j 

//: Stacks. Java 

// Demonstration of Stack Class 

import Java . util . *; 

public class Stacks { 

static StringU months = ( 

"January", "February",. "March", "April", 
"May", "June", "July", "August", 
"September", 

"October", "November", "December" }; 
public static void main(String[] args) { 
Stack stk = new Stack (); 
forfint i = 0; i < months. length; i++) 

stk. push (months [i] + " ") ; 
System, out. print In ("stk = " + stk); 
// Treating a stack as a Vector: 
stk.addElement("The last line") ; 
System, out. println ( 

"element 5 = " + stk . element At (5) ) ; 
System, out. print In ("popping elements: ") ; 
while ( ! stk. empty () ) 

System, out. println (stk. pop ()) ; 

} 
} ///:~ 
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...hashtahle j* j^9lj &\J Jk^IJ 

JX-i q—a j-^i '"-- '*! uiLi j> jLui-Vlj 2-»uy Vector ImuII jU ULLui UjIj L«£ 

w *w Jll»ll ^iijj .Dictionary *j±A *. i.-nil ^ L£ !5lla ^LiLi ^ jLii,Vl£ 

//: AssocArray. Java 

// Simple version of a Dictionary 

import java.util.*; 

public class AssocArray extends Dictionary { 

private Vector keys = new Vector () ; 

private Vector values = new Vector (); 

public int size() { return keys. size () ; } 

public boolean isEmptyO { 
return keys . isEmpty () ; 

} 

public Object put (Object key, Object value) { 

keys . addElement (key) ; 

values . addElement (value) ; 

return key; 

} 

public Object get (Object key) { 

int index = keys . indexOf (key) ; 

// indexOf () Returns -1 if key not found: 

if (index == -1) return null; 

return values. elementAt (index) ; 

} 

public Object remove (Object key) { 

int index = keys . indexOf (key) ; 

if (index == -1) return null; 
keys . removeElementAt (index) ; 

Object returnval •= values, element At (index) ; 

values . removeElementAt (index) ; 

return returnval; 

} 

public Enumeration keys () { 
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return keys . elements () ; 

} 

public Enumeration elements () { 

return values, elements () ; 

} 

// Test it: 

public static void main (String [] args) { 

AssocArray aa = new AssocArrayO ; 

for (char c = 'a'; c <- 'z'; C++) 
aa .put (String. valueOf (c) , 

String. valueOf (c) . toUpperCase () ) ; 

char[] ca = { 'a', 'e', 'i', 'o' f 'u' }; 

forfint i = 0; i < ca. length; i++) 
System. out. print In ("Uppercase: " + 

aa.get (String. valueOf (ca[i]) ) ) ; 

} 
} ///:- 
, ,i ...J * j_a 5j ...ijati UU. «UjLa ^ Dictionary <_Luoll j^jII y » h>M 1 

4__» V^a i jjS? ^Ui oil AssocArray ^lj o^ ^-i -M* .Hashtable 

JiL ajL («illj hash COde 4-»jjiI L-aU. U.Ui* ^.iaauij sJajJI ^JaaJI tiiaJI elja.1 
. . ,-V.ti |i^J ASal j* fl.la.lj 'UjS ^j L^Lj^jj (UJjIImII juauHj Silxidl <JjLajl*jdl (jjaaJ 

« « hashCode () ajjjUI Lai ^jj-JjII 1i* _>-aVjjti\ y«a. c*HLuj .int J«i c> 

.Object jiaJI t-Luall ^i*Jja.>» 

:CjIcja^«1I (>« ix»ill lift fl-aiU AjLS ^Jtill £-»Ijjj]I jtiijj 

//; Statistics. Java 

// Simple demonstration of Hashtable 

import java.util.*; 

class Counter { 

int i = 1; 

public String toStringO { 
return Integer. toString(i) ; 

} 
} 
class Statistics { 

public static void main (String [] args) { 
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Hashtable ht = new Hashtablef) ; 
for(int i = 0; i < 10000; i++) { 

// Produce a number between and 20: 
Integer r = 

new Integer ( (int) (Math, random () * 20)); 
if (ht . containsKey (r) ) 

( (Counter) ht . get (r) ) . i++; 
else 

ht.put(r r new Counter ()) ; 

} 

System . out .print In (ht) ; 

} 
} ///:- 

l^k JjVl .'iji'uH Jxj l^alc J.^i-.'h.i ^1 4.-\f\\\\ Ui 

{19=526, 18=533, 17=460, 16=513, 15=521, 

14=495, 

13=512, 12=483, 11=488, 10=481, 9=514, 8=523, 

7=497, 6=487, 5=480, 4=489, 3=509, 2=503, 

1=475, 

0=505} 



... <LLm CA&ja^a Ajllft dJUfc ffj^a) 

Standard Template) STL k&- 'C++ 4±J oUil« Jj-jL ?a\ gU ^ki US 

g « jjiJI (jil iiLiiJ t3i«l£iJI iiAc.j*a*«ll i> jjiJI j^k. c£jiaj ^ill (Library 

»j_jk £_« (J_«j ^ — Sll Searching dxsJ\j Sorting jjillS KiL*jJjaJ 

. die j it>JI 

Java Generic) JGL 2 .'■< - ^ aJjLm AjXc ij&t *L£jL liU o«l5 cdlil 

Linked ikujjl ^ljill£ ;Olc>»a-<JI ^> .iu«JI (^Ic <^jjaj ^Ij (Library 

cj L . .tfj j Maps jL-illj Queues J — jjVIj Sets &\£.j*>A\j tLists 
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IV* 



u— * j-j^I ts-JJ 3_aLi,J t^jiUl cjIjIoJIj Sequences lU^UIj Stacks 

DJ— a. A — a.tiU Object Space *£>£ gJbj ajjIaII oi^J Ju^^l aS^UI cj*15 &j 

j 5j-ll v » «d — 5Jj u^Jij —II £ — J*=J j — a. JS & * : -<-» 

• http://iCTw.OjbjectSpace.cojn 

^ill tliLul£-»yi j <^jl jiJI j> JjJxJI l^jJaclj lila. Aill SjojS SjS 2 .-.<.« ^ CiaLil Jilj 

.. kjmj j (j^ji JSjiu Aa_«l jj jlaJl ^Ic. ^«jxJI ^tluo 



.^Collection cjt^j^Jf ^ J*lxuJJ LLS 

J_S ^UlUj ^Collection c^^^JL fj^u ^ JS ^1 Jj^l ^jj 

:List fjljSllj Set CjIcj-^II ^> -dot ^lilw 
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boolean add (Object) 




boolean 

addAll (Collection) 
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.AcjAa-ul (Jj jinl'mll ,»;«•> t_i.ixJ 


void clear () 


jjuaixll ACj-aa-all Cjjls.1 Ijj True £-?-JJ 

.Object 


boolean 
contains (Object) 


.Ac. jli acja*jA\ Ciil£ 1 il True £?.JS 


boolean isEmptyO 


.Ac.j«-> nil ji i-il'ir. (JAi 


Iterator iterator () 
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boolean remove (Object) 




boolean 

removeAll (Collection) 
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boolean 

retainAll (Collection) 



OUjl*.*lS Uajll Mtiutiu 




' Y 1 tyjtalie £LOJ yJLZib £jfj 




.Jala AcjAa^JI 






.Acjxa^ll jmhr. JJC pLa»j)f 


int size() 




.Collection ^cj-a-JI 


Object [] toArrayO 





//: Collection!. Java 

// Things you can do with all Collections 

package c08 .newcol lections; 

import java.util.*; 

public class Collectionl { 

// Fill with 'size' elements, start 
// counting at 'start': 
public static Collection 

fill (Collection c, int start, int size) { 
for (int i = start; i < start + size; i++) 

c. add (Integer . toString(i) ) ; 
return c; 

} 

// Default to a "start" of 0: 
public static Collection 
fill (Collection c, int size) { 
return fill (c, 0, size) ; 

} 

// Default to 10 elements: 

public static Collection fill (Collection c) { 

return fillfc, 0, 10); 
} 

// Create & upcast to Collection: 
public static Collection newCollection () { 

return fill (new ArrayList () ) ; 

// ArrayList is used for simplicity, but 

it's 

// only seen as a generic Collection 

// everywhere else in the program. 
} 
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// Fill a Collection with a range of values: 
public static Collection 
newCollection (int start, int size) { 

return fill (new ArrayList () , start, size); 

} 

// Moving through a List with an iterator: 

public static void print (Collection c) { 

for (Iterator x = c. iterator () ; 

x.hasNext () ;) 

System. out .print (x. next () + " ") ; 

System . out .println () ; 

} 

public static void main (String [] args) { 

Collection c = newCollection () ; 

c. add ("ten") ; 

c. add ("el even ") ; 

print (c) ; 

// Find max and min elements; this means 

// different things depending on the way 

// the Comparable interface is implemented: 

System, out. println ("Collections. max (c) = " 

+Collections .max (c) ) ; 

System, out. println ("Collections. min (c) = " 

+Collections .min (c) ) ; 

// Add a Collection to another Collection 

c. addAll (newCollection () ) ; 

prin t (c) ; 

c. remove ("3") ; // Removes the first one 

print (c) ; 

c. remove ("3") ; // Removes the second one 

print (c) ; 

// Remove all components that are in the 

// argument collection: 

c. removeAll (newCollection () ) ; 

print (c) ; 

c. addAll (newCollection () ) ; 

print (c) ; 

// Is an element in this Collection? 
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System. out.println ( 

"c. contains (\"4\") = " + c. contains ("4") ) ; 
// Is a Collection in this Collection? 
System . out .println ( 

"c. contains All (newCollection () ) = " + 
c. containsAll (newCollection () ) ) ; 
Collection c2 = newCollection (5 , 3) ; 
// Keep all the elements that are in both 
// c and c2 (an intersection of sets) : 
c.retainAll (c2) ; 
print (c) ; 

// Throw away all the elements in c that 
// also appear in c2: 
c.removeAll (c2) ; 

System, out, println ("c. isEmptyO = " + 
c. isEmptyO ) ; 
c = newCollection () ; 
print (c) ; 

c. clear () ; // Remove all elements 
System . out .println ("after c. clear () : ") ; 
print (c) ; 
} 



?Llst fJ/jM 

f_j|jS]|j List ^jU fjljiK t\&ut tUUjll gjhiin"i ^1 f3ljS11 £lji1 qa JjiJI Jsljj 

.LinkedList aLaSjJ ^jljillj ArrayList olijimaL aLujA\ 
: ^Ijill £a {^AiiJiJ djl« ^1 SiiiJI (jjiJI if M\ (Jl»ll ^jj 

//: Listl.java 

// Things you can do with Lists 

package c08.newcollections; 

import java.util. *; 

public class Listl { 

// Wrap Collectionl.fill () for convenience: 

public static List fill (List a) { 
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return (List) Collectionl . fill ( a ) ; 

// You can use an Iterator, just as with a 

// Collection, but you can also use random 

// access with get(): 

public static void print (List a) { 
for(int i = 0; i < a.sizef); i++) 

System, out .print (a.get(i) + " ") ; 
System, out. print In () ; 

} 

static boolean b; 

static Object o; 

static int i; 

static Iterator it; 

static Listlterator lit; 

public static void basicTest (List a) { 
a.add(l, "x") ; // Add at location 1 
a.add("x"); // Add at end 
// Add a collection: 
a . addAll (fill (new ArrayList ())) ; 
// Add a collection starting at location 3: 
a . addAll (3, fill (new ArrayList () ) ) ; 
b = a. contains ("1") ; // Is it in there? 
// Is the entire collection in there? 
b = a. containsAll (fill (new ArrayList () )) ; 
// Lists allow random access, which is 
cheap 

// for ArrayList, expensive for LinkedList: 
o = a.get(l); // Get object at location 1 
i = a.indexOf("l") ; // Tell index of object 
// indexOf, starting search at location 2: 
i = a.indexOf("l", 2) ; 

b = a.isEmpty() ; // Any elements inside? 
it = a. iterator () ; // Ordinary Iterator 
lit = a. listlterator () ; // Listlterator 
lit = a. listlterator (3) ; // Start at loc 3 
i = a.lastlndex0f("l") ; // Last match 
i = a.lastlndex0f("l", 2); // ...after loc2 
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a. remove (1); // Remove location 1 

a. remove ("3") ; // Remove this object 

a.setd, "y"); // Set location 1 to "y" 

// Make an array from the List: 

Object [] array = a.toArrayO ; 

// Keep everything that's in the argument 

// (the intersection of the two sets) : 

a.retainAll (fill (new ArrayList () ) ) ; 

// Remove elements in this range: 

a . removeRange (0, 2) ; 

// Remove everything that's in the 

argument : 

a . removeAll (fill (new ArrayList () ) ) ; 

i = a. size (); // How big is it? 

a. clear () ; // Remove all elements 

} 

public static void iterMotion (List a) { 

Listlterator it = a.listlterator () ; 

b = it. hasNext () ; 

b = it.hasPrevious () ; 

o = it. next () ; 

i = it.nextlndexO ; 

o = it. previous () ; 

i = i t. previous Index () ; 
} 
public static void iterManipulation (List a) { 

Listlterator it = a. listlterator () ; 

it.add("47") ; 

// Must move to an element after add() : 

it. next () ; 

// Remove the element that was just 

produced: 

i t . remove () ; 

// Must move to an element after remove () : 

it .next () ; 

// Change the element that was just 

produced: 

it. set ("47") ; 



tlltjkJ} UajJI iLdu, 



tyjuije £*&, ^JUUb &ij ) V ? 



} 

public static void testVisual (List a) { 
print (a) ; 

List b = new ArrayList () ; 
fill (b) ; 

System . out .prin t("b = "; ; 
prin t (b) ; 
a . addAll (b) ; 

a . addAll (fill (new ArrayList () ) ) ; 
print (a) ; 

// Shrink the list by removing all the 
// elements beyond the first 1/2 of the 
list 

System, out.println (a . size () ) ; 
System, out.println (a. size () /2) ; 
a . removeRange (a . size 0/2, a. size () /2 + 2) ; 
print (a) ; 

// Insert, remove, and replace elements 
// using a Listlterator: 
Listlterator x = 
a . listlterator (a . size () /2) ; 
x. add ("one") ; 
print (a) ; 

System . out .print In (x.next ()) ; 
x . remove () ; 

System, out.println (x.next () ) ; 
x. set ("47") ; 
print (a) ; 

// Traverse the list backwards: 
x = a. listlterator (a. size () ) ; 
while (x.hasPrevious ()) 

System, out .print (x. previous () + " ") ; 
System, out.println () ; 
System . out .println ( "testVisual finished") ; 

} 

// There are some things that only 

// LinkedLists can do: 

public static void testLinkedList () { 
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LinkedList 11 = new LinkedList () ; 

Collectionl.filKll, 5) ; 

print (11) ; 

// Treat it like a stack, pushing: 

ll.addFirst("one") ; 

11 . addFirst ("two") ; 

print (11) ; 

// Like "peeking" at the top of a stack: 

System . out .print In (ll.getFirst () ) ; 

// Like popping a stack: 

System . out .println (11 . removeFirst () ) ; 

System, out. println ( 11 . removeFirst () ) ; 

// Treat it like a queue, pulling elements 

// off the tail end: 

System, out. println (11. removeLast () ) ; 

// With the above operations, it's a 

dequeue! 

print (11) ; 

} 

public static void main (String args[]) { 

// Make and fill a new list each time: 

basicTest (fill (new LinkedList () ) ) ; 

basicTest (fill (new ArrayList () ) ) ; 

iterMotion (fill (new LinkedList () ) ) ; 

iterMotion (fill (new ArrayList () ) ) ; 

iterManipulation (fill (new LinkedList () ) ) ; 

iterManipulation (fill (new ArrayList () ) ) ; 

testV'isual (fill (new LinkedList () ) ) ; 

testLinkedList () ; 
} 
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jj — =ljj Vj Set irjlit_j-a-«ll je-aiii !*a .Ubi^, l£jlu, 1^1 J ^^u, (.Collection 

■ _J| r*l'ir- 4>uS (JS1 .ll&J (_£-"" 

j HashSet j Set l—}Asjcy\ ol — e>a=L*]l£ cjIc>«^1I ^IjjI t> jjjJI -^j^j 

■ TreeSet jArraySet 

//; Setl.java 

// Things you can do with Sets 

package c08.newcollections; 

import java.util. *; 

public class Setl { 

public static void testVisual (Set a) { 

Collection! . fill (a) ; 

Collection! . fill (a) ; 

Collectionl . fill (a) ; 

Col lectionl. print (a) ; // No duplicates! 

// Add another set to this one: 

a . addAll (a) ; 

a. add ("one") ; 

a. add ("one") ; 

a. add ("one") ; 

Collectionl .print (a) ; 

// Look something up: 

System, out. println ("a. contains (\"one\") : " 

+ 

a. contains ("one") ) ; 

} 

public static void main (String [] args) { 

testVisual (new HashSet () ) ; 
testVisual (new ArraySet () ) ; 
} 
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} ///:- 

...Map JtMl CP fjfifdiJaJuJ 

Group of l ^jo .jul» J iCollection cAcj^+A <> i^ULu <j& SjLc ^j 
f lji3 — Jj 3^j5 jc SJj^uj ijjaJI jjLaj t»llil ..fcey-value object pairs 

.key ^lsi« 
j ArrayMap j HashMap j Map <J-i» CjL-iLUI ^l_j_il o— » j — jaJI ^jj 

. TreeMap 

//: Mapl .Java 

// Things you can do with Maps 

package c08.newcollections; 

import Java . util . *; 

public class Mapl { 

public final static String[] [] testDatal = { 
{ "Happy", "Cheerful disposition" }, 
{ "Sleepy", "Prefers dark, quiet places" }, 
{ "Grumpy", "Needs to work on attitude" }, 
{ "Doc", "Fantasizes about advanced 
degree"} , 

{ "Dopey", "'A' for effort" }, 
{ "Sneezy", "Struggles with allergies" }, 
{ "Bashful", "Needs self-esteem workshop"}, 

}; 

public final static String [] [] testData2 = { 
{ "Belligerent", "Disruptive influence" }, 
{ "Lazy", "Motivational problems" }, 
{ "Comatose" , "Excellent behavior" } 
}; 

public static Map fill (Map m, Object [] [] o) { 
for(int i = 0; i < o. length; i++) 

m.put(o[i] [0] , o[i][l]); 
return m; 
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; 

// Producing a Set of the keys: 
public static void printKeys (Map m) { 

System. out. print ("Size = " + m.sizef) + ", 

") ; 

Sys tern. out. prin t ( "Keys : ") ; 

Collectionl .print (m.keySet ()) ; 
} 

// Producing a Collection of the values: 
public static void pr in tVa lues (Map m) { 

System . out .print ("Values: ") ; 

Collectionl .print (m. values () ) ; 
} 

// Iterating through Map. Entry objects 
(pairs) : 
public static void print (Map m) { 

Collection entries = m. entries () ; 
Iterator it = entries. iterator () ; 
while (it. hasNext () ) { 
Map. Entry e = (Map. Entry) it. next () ; 
System, out. print In ("Key = " + e.getKeyO 
+ ", Value = " + e.getValuef)) ; 

} 
} 
public static void test (Map m) { 

fill (m, testDatal) ; 

// Map has 'Set' behavior for keys: 

fill(m f testDatal); 

printKeys (m) ; 

printValues (m) ; 

print (m) ; 

String key = testDatal [4] [0] ; 

String value = testDatal [4] [1] ; 

System, out. println ("m.containsKey(\"" + key 

+ "\ ") : " + m . con tainsKey (key) ) ; 

System, out. println ("m. get (\"" + key + "\") : 

"+ m.get (key) ) ; 

System. out. println ("m. containsValue (\ "" 
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+ value + "\") : " + 

m. containsValue (value) ) ; 

Map m2 = fill (new ArrayMapO, testData2) ; 

m. put All (m2) ; 

printKeys (m) ; 

m. remove (testData2 [0] [0]) ; 

printKeys (m) ; 

m. clear () ; 

System.out.println("m.isEmpty() : " 

+ m.isEmptyO ) ; 

fill(m, testDatal) ; 

// Operations on the Set change the Map: 

m . keyset () . removeAll (m . keySet () ) ; 

System . out.println ("m . isEmpty () : " 

+ m.isEmptyO ) ; 

} 

public static void main (String args[]) { 

System, out.println ("Testing ArrayMap") ; 

test (new ArrayMap () ) ; 

System . out .print In ("Testing HashMap") ; 

test (new HashMap () ) ; 

System . out .println ( "Testing TreeMap") ; 

test (new TreeMap () ) ; 
} 
} ///:~ 

Ouul print () jprintValues () j printKeys () J jIJI (jL iia.7 
■ Collection (> Map t^lSLU] xt\£* jdjj 4jsj£ <jui l^iSl tiSa sa»Lo CjIjji 
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J< ■-« J —J jl lgJLui\ JA«JjJI tl)' LS*J ^J*"^' »jSi tjlc ULa. Ail 

i_jis Jjl — aj jt Ji ^j t compile time 4**.J&\ cjSj 
^ <m d_Jil i^jill Cdj J5U P lLi.Vl £>*?. uiLftSI cSliloV gjLJL (jSl .^.Ujj 

■ run time AjijjJI CjSj J!>U. ^UaiVl 4j*j ^aJLui 
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CilfiLOLrfl f/i-iWi fiLisyt ixju* ) A i 



if jM J*\j$\j L3J^ i> A*^ f^Wi CulS lA-uJall Cililll jj* jj^JI ^j C 4*1 ,-i 

<,«1 .Wsl (^ 4tt*» Jfi jj (jjlall dJA ,j£l t jjiuH CjSj JCli. ^Uai-Vl t_iL£SI ^ J&LuiJ 

Jcl uii EKCeptlOnS ^[Su^L ^.ftuujU J .^-.... l. ^llai^l 4al*« ^1 Ja>j .iilj 

j • ^j^«il ^a ai* tljlcliuu^l <\ijj]a ■*.^a-....i j \,;r.H ^j j^, l^jlJuSI ^^k. ij.1< 

1 — aU 4ilj iAda 4*1 ^Jc. jUjcVL CjULuW^I 4aJl**j Culi Sll« C++ Ails tuiilll 

.CiUlniutfl 4al*- J-J j> C++ jjJfc t^^Aial 

^iilL--, <_*j«jV JS jlj^SlI (> jjuS ^ tit ^ ol-.luLjtf I plj-uJ t> 4iu,L«Vl S-iilill 

** -il'mB >^&j <— iS_jill i J ljlr. vta-jJJ 4Ju LaLu uJtju (jSl <L« 2«.i. J ,. —» >•»-■ jL ;-,,., 

£_* V-iJ JaSJ -i^lj (j^* If* ^Hi-JI 4aJl*a ^yla JcLuu l$ji ,-A Lajl cSji? SAlli iMjttj 

^ uuL» J^j — uL c*l li »jjj t 3J£jijJI »j& l^jj jl)S2 .Jill ,jSL»Vl *.j<ql (_j I fc tt - » 

J i^«j j <^1j-v«jj tjlc- -^i^j li* l*J» .Exception Handler »lV»..i^l {plU-u 

^«l tllj-ii- (3-a. ,ei «JJ4JJ aJJ (jjll jiijjll QC ^Ist AjJJ («jllLo i *«■ *V (_jjl| Jiojill jjil 

* J 



jt a—LjUI J — «c jI^auuI £i-u Exception Condition Ja_>i -.InU JS1 

A aJtxAll 4*jll« liliLcJV -.LjjSuiVI Jbjjuj *xj .liioll (->«ljjill ^ -- ja.) SCOpe .1_>jj«JI 

^IL^JI J_«JI jU— u. ^-i 31<i ,*»«<! ^_-. J*Lull Ajjj>iJI CjUjL-JI dHuV «^V 
^L-aJI J — axil (jUui -r jU. jiill j* aL»c c*1j1«jL» JSj icurrent context 

thrOW an -.liVunVI (_iiL ^jL La^ic dj^ajL« jAj i ji.1 jlL* ^11 AKiLall jI*j1j 

• exceptioji 
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glni , ml j uoJC fl ■"■) Vjl fJJ : J>«VI t>« JjiJI {J uiVi (eLuduil i_iiL »j£i Ljiicj 

(jj 9 <illij UL> j^aj& *L£jl l^j ^jj ^1 aSujAJI ^aijj exception object 

2-lji.J fij (JLsJl '''j'" 11 jU*« i-jUjI (>jj «iUi -i*j .new A^ykJ fl-iiiuL heap <aj£l\ 

j t I'l^ilb f l'""-»VI jdU-a Ui^xj »jL .(JlaJI (JaxJI (jUui (jj plffiinVI j i »-iir. _^ij^ 

r 1.Vi ,..^fl -»11 - -_. i'y .A, j ft J £J| | j ft .Tuj jjj| juiS Ajullo] ) lull in (jl£jl 

j»jL du^j aKJuII ijjU 4JjU-aj "CLc oaaJjj ^illj exception handler 

..JLJI »jLjm "Lxjllaj A,lnliii,j) »jL jl ja.1 jLul4 ^jj^jj La] j^alijjll 

jjijjS — ij] ithrowing an exception eLuuul uiJs ^luuuj Uc. .kuiu Jli«£ 

(AjjIjjjV! <L«jS JjA»j aJJ A Ju>y» Ji>°^ f^i U' (j^**^ L>*) t {""VLi ji n'tr. jjjS^* Ui^l 

AijJa c-LcjU JjlaJ (Jl (JjS AjjIjIiI 5«oja AjLkcj »Jc. ^i (JiaJjlb i_ift jj c*ljb (jijjiilj 

oJA Jxaj Jut if. eUub UxaJI (JjA ClLajLull (JLuajj < jKlin'l . IJAi Ji /l'nJt Jvi$A •^'■"< 

ijiill ^Jc. c*ll j j (/JUJI (Jdxll (jUui £J^>. Jun'urB <-»is aJ j>«J dltgjWJl 

if rt == jiuji; 

throw new NullPointerException () ; 

IjJjLi SjIjS UjL»j ^IjLaa ^arguments eLkx»j cJlliu J ^' l '*"°^ l£*aj 

if ft == null) 

throw new NullPointerException ("t = null"); 
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frl'lVt niVI lift Jal&]l 3jin3 LjJjlc ^ic iiU jjl <_Ja_J (pljjiiuil l_iiL La «UL[jli ajSi LiAJC 

ll_jk o& l^il pLkiVl M*- J5 *U JL. ^ l^L JjU3 ^311 4KJull Jd jjSjilU 

. ji.1 tjlLi ^ J>j3ll 



CiLijIxaII LlOjJ) Aludui 
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\ '> -■«■ -W 2__ilaiall »j$ La u lc i_ijxj]l Vji <A$C '.'Vj*'J pluiluil iallill 4jL£ 4j_Jj! 

(OUluiJ jIjj js c^ill JRJ^ t> *_>?■ ijc- "j^- ts* ts^'j guarded region 

...try MUS^IjjJLmL fLulu,) hm\ A\K V 

block 2 IjS *LijJ tilLoj Aiyjlall (> £jj=JI ^ «^aj Jla. ^ jjSJ .eluiui'VI <-iia 

iJiiSI iifc («aj .IfriiJLa aSjjUI plc-Joiul O-A" t -*i>" vj? 2 «^ block 

try { 

// Code that might generate exceptions 

} 

.*■ -.« jj ^ia. t Jxs^l *Uaa>l jLjiilj -^Jjia (JS ^j-* (J&^W Aj*& j )n i. Wu« (iXjIpLuLui^fl 

.o-lile. CjI_^« A5j_)lall (jaL) plcSauL 

*i& ^ fr(#J i JS jjJaj |Jj ^Exception Handler elSi^l gll** ^IjaauL U 

f linty ^ Jiajll u UJjLiJJ jjl i_i_»ui ji«Jill i-iJ* (jV SpljSj Aj\jS aIj^jji 

exception »>ffl ..iVI j— *S> j— * 0*— £"> t?—* ^ — "^ ^ ^^ yr*- 12 -' 

j ,u LoSIj jjLj fUatifclb m&J* elisJ ia-»J JS1 ja.lj w >*S> ^jj ija. t handler 

:JLill iiLj try JblocJt JUi^JI 5J3S 

try / 

// Code that might generate exceptions 
} catch (Typel idl) { 

// Handle exceptions of Typel 
} catch (Type2 ±62) { 

// Handle exceptions of Type2 
} catch (Type3 ±d3) { 

// Handle exceptions of Type3 
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- 

// etc. . . 

ji,|_3 5iaj — uu ALjIj 4j*a (pl£lu>l _>.$>» J) ca tch clause JalSsil SjUc JSj 

(3— sljy ^^ Jj' jUlu-aL ^LuLuiVI jlLu »jL el&ul i_iiS ij Ijli . try block 
catch clause .LliiWI SjLc ^J J_jijlU U^u ?J i .«.LuLuVI .ku £* aLauj 

S]? _j1I i^jUUjj — uiVU client programmer Qjijfl g*ji*& ^a\ gjWWi ^ 
5 — «jISj 1$ — *jjI ^j yjjlJI jjjjI j*j throws T-lji«ll 4-JS ■ t '*<> tLsiii U ^LjU ^SLu 

void f(7 throws tooBig, too Small, divZero { 

void f r; {//... 

Ja — <ull ji dluj — uiVI l^-Jl) pIjjj — ml (_5l i_ii_S A LjJall ajg 1 (jSLuV AjL (ju li$i 

.(lia.V (jjiw US o^ 4 l$' i> ^ u^y l?^I Runt imeExcept ion 

fij jj CilpUjiuil Lo ^SJjJa 6uu IJJi («UdLiiVI ' ',■■>» j* ^ic tat i_ji£j J --^ -j ^ <uj| 

■ exception specification i^lelAuutfl i-iu-aji «.ja> i>*ia [3A1 JLij 
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cyuSiutu fij-LLeb fiUiify ifJLL, ) A A 



rrUlLvl ftJUW &kU uLSj 

:JiSll Jc. Exception ^uVl 
catch (Exception e) { 

System, out. println ("caught an exception") ; 
} 

'.(fti Exception v AJl\ *15u»VI .k»i £-» V^*--' -^ -j ^311 J^l U 
.AJLoLJI yUjll s«.ljSl : String getMessage () V 
t)? __j U iLiiSfl Ja — »i5l ijc. ialixa <-i-aj %Wjj : String toString () S 

.lA^ja.j JLa. ^a AJLaiall ajUjJI ^1] AiLij rhrowajble 
Thronrajble j > *\r . 3 — &ULJ : void printStackTrace () V 

<# _ 1J1 US1I L-kaJI (j— S& Throwable j— j-aje f.lc:G_J ^ <La Jii tflliSj 

.Standard error 
j >rtir . AcUiJl : void printStackTrace (PrintStream) S 
0* UuiL. ^ rhrowajble j^ajc. s-lcjiJ (JjTjL* jl dlliSj Throwable 

: Except i on < imfl ijjjk fl-iiS»J ^tiU JIUI j^jj 
//: Except ionMethods. Java 
// Demonstrating the Exception Methods 
package c09; 
public class ExceptionMethods { 

public static void main (String[] args) { 
try { 

throw new Exception ("Here' s my 
Exception") ; 
} catch (Exception e) { 

System . out .println ("Caught Exception") ; 
System. out .println ( 

"e. getMessage () : " + e. getMessage () ) ; 



CLjbull LkJI iLdui 




System . out .print In ( 

"e.toStringO : " + e.toStringO) ; 
System . out .println ( "e .printStackTrace () : ") ; 
e .printStackTrace () ; 
} 
} 
} ///:~ 

Caught Exception 

e.getMessage () : Here's my Exception 
e.toStringO : Java. lang. Except ion: Here's my 
Exception 

e. printStackTrace () : 

Java. lang. Except ion: Here's my Exception 
at Except ionMethods .main 

A_laLi i J J ,ja <UalMj iliaS *\ niuil l_iJS Sic)/ L^Vl <>a«J <J j-tiaj J3j 

i i SjIc-U .kia ^3 ytaJI ei& <J .oUSLji! (j\ lilSilV Exception -^'v-'i 

catch (Exception e) { 

System, out. print In ("An exception was 

thrown ") ; 

throw e; 
} 



riiu Ail ^ ai^usi difiaiytfi ^u 

4 aiS djl«j ^,-jjJ (_^l i ijinju j»jL ^jill Throwable <■ imfl ^c UU. Ai] t^,*!^ 

pi Li.1 J luj £rror J* JjVl Jaaill :» ii.nll llfc ju-ii'n] jjLkaJ .1».JJJ r 1 •■"■■■!< 

j4_s yA SB .Lull U t1+U2fl 4JU1 IjuilL I J (3B tf ^1 Ju^jjH *LL=jj ^UuD 

(jj — la (> ALjla (_;! JiU. ^ 4iia .ilil*) ^ill ,^Aj$\ .Lull jAj (.Exception 



*■.». 
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■ ■'tjinll t^Jj Ji-=txi ^1 

■ "i ■ -H ^ — a Vjl <■*! jkv i-J—skJ (j— SI (4j — uAjSII CjleluS uVI o • ^ JV*A J— =«-JJ 

j—laj (^i_Jl ^ — uAujIl pIaum^I <_4i^j jjuu (_^jH Java . lang . Exception 

■ '« ■ —t l j. 3 Sjj s^^a 4 — c-jA -y all ta-& («.Lui uiVI <— i JJ-ajJ (j «ili Ij'nmJnM I .Ail 

. i?an timeExcep ti on 

.AluiLSlI OlcliYtiitVI at.taJml 4lijS (jjAull (JIUI Tti^ajJ 



..JLdiJI dfeUSluJ *L2u) Lajf dJLu 

/■ « ■i*>J'* f l'' 1 "" 1 * V*Vl i>« cJIpUjIliiI CllJJJJ jA <U iLill ^jlfc ULa. tiljf>J (^'^\ *<c«JI 

:g j2ll JUI yA US JJ 

//: Inheriting. Java 
// Inheriting your own exceptions 
class MyException extends Exception { 
public MyException () {} 
public MyException (String msg) { 

super (msg) ; 
} 
} 
public class Inheriting { 

public static void f() throws MyException { 
System . out.println ( 

"Throwing MyException from f()"); 
throw new MyException () ; 
} 
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public static void g() throws MyException { 
System. out. print In ( 

"Throwing MyException from g()") ; 
throw new MyException ("Originated in g()"); 

} 

public static void main (Stringf] args) { 
try { 

f(); 

} catch (MyException e) { 
e.printStackTrace () ; 

} 
try { 

g(); 

} catch (MyException e) { 
e .printStackTrace () ; 
} 
} 
} ///:- 

!J*laJI L_ko]l f.Lijj .lift liujjall aJJJ 

class MyException extends Exception { 

public MyException () {} 

public MyException (String msg) { 
super (msg) ; 

} 
} 

Throwing MyException from f() 

MyException 

at Inheriting . f ( Inheriting . j ava : 1 6) 
at Inheriting . main (Inheriting. Java : 24) 

Throwing MyException from g() 

MyException: Originated in g() 

at Inherit ing . g ( Inheriting . j ava : 20) 
at Inheriting . main (Inheriting. Java: 29) 
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<-j — <t*J t> ik input /output ^}j^\j JlijJ fUii pUj] AjLc. 
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i\ V'«"' Reader ^Lu&l i-i^JI j> a&^I i-sji-JI ^ ? tdjjj^l ay^ui isjjj 
.ilituL Aaj ii<-i<i jl ^ij CuL s^ljal read () AiuLJ 4i Ja 

iUi 5_Ljl» write <_ r _u.L»Vl <_i wall ,> aSSiUI i_ijiL-all ^ua. .■*»•.«-, <s\}\< 

ji (^jII LjjL^all ^ja=>.) .Cj\jjU11 ^ Sijij^aa jl jj^j (jjjj 4jVjSJ wxite ^ 

.(Java 1 . 1 J-luaJfl J aI'jxa cjx-aill lik yi l^jfr 
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-"Reader lJLo1\ JsLajI 

0— * ^Vl—i^l j — Jjjj f j£ ^1 ijjiuall JA»j ji .Reader <-*uall t> <J^il J 

IjeA _jjlt^mll A.3A «4an^. - pLi_ou> 

.String Jxu ^ jmir- .Y 

.pipe m^ • * 
.jjslj (jjsj -iJj^ '4> ui ^»j«?"' 0^«j i stream (3iJ JjJuiLui . o 
• Internet Connection Cujuj JL-Jl (Jx»csjaJ jjL-s* .l 
:l$ia JS J^&j Reader <■ «-^l JaLjf Jlill Jj^jJI j^ijj 



Ai«fr 


uiuail 


j u3J«£ SjSli buffer Lsjta {JjaiuL ^UmN 

.Reader 


CharArrayReader 


■Reader Jl String jjuaic. Jjj^jJ 


StringReader 


1 "» (jd Jf.ljSll 


FileReader 


.^sljJI PipedWriter 


PipedReader 


il)ljj__£j.lll 3 plj (J J*! -0?- 4 <_L-a jjc ej^JC- 


FilterReader 
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M* 



&* v* go*yu iMty ?i& 



^jj— j ^jJI decorators interface 
■ijj*i\ Reader (Jji-=J &U oljjU 



i^HjJI JjJaJI ^i Aalojji JaUiS/l t> <&>«&-« liltLoji FliterReader <■ i>n\\ iJ 



4l.fr 


i_Luail 


int, char,) 4— jIjVi j~J — s*ll Seljil 
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4jLj£ /JUH (Jlxoll ?*J-i»jJ .grjtun JSuij 2U^il ClULaC. plja-l JaJ ^ olfU^I iAAc (jl VI 

5__jUSj AaUa jjc. ^-^^ ojLucI t£l&uj t^lii&ll ?r jiJIj Ja.j]| JLLul -i^*--ij *Lij1 

:AlalaJI tiljxclji 

// : NewIODemo .Java 

// Java 1.1 10 typical usage 

import java.io.*; 

public class NewIODemo { 

public static void main (String[] args) { 
try { 

// 1. Reading input by lines: 
BufferedReader in — 
new BufferedReader ( 

new FileReader (args [0] ) ) ; 
String s, s2 = new String () ; 
while ((s = in. readLine() ) != null) 

s2 += s + "\n"; 
in. close () ; 
// lb. Reading standard input: 



CiLtjimtllLitjS 4Aui1i.ii 




H V % vicWJ J Uj Y l ^ 



BufferedReader stdin = 
new BufferedReader( 

new InputStreamReader (System . in) ) ; 
System, out. print ("Enter a line:"); 
System. out. print In (stdin . readLine ( ) ) ; 
// 2. Input from memory 
StringReader in2 = 

new StringReader (s2) ; 
int c; 

while ((c = in2.read()) .'= -1) 
System, out. print ( (char) c) ; 
// 3. Formatted memory input 
try { 

Data Input St ream in3 = 
new DatalnputStream ( 
// Oops: must use deprecated class: 
new StringBufferlnputStream (s2) ) ; 
while (true) 

System, out. print ( (char) in3 . readByte ( 
)); 

} catch (EOFException e) { 

System, out. print In ("End of stream") ; 

} 

// 4. Line numbering & file output 

try { 

LineNumberReader li = 
new LineNumberReader ( 
new StringReader (s2) ) ; 
BufferedReader in4 = 

new BufferedReader(li) ; 
PrintWriter outl = 
new PrintWriter ( 
new BufferedWriterf 

new FileWriter ("IODemo.out") ) ) ; 
while ( (s = in4. readLine () ) '.= null ) 
outl.println ( 
"Line " + H.getLineNumber () + s) ; 
outl .close () ; 
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} catch (EOFException e) { 

System, out .print In ("End of stream") ; 

} 

// 5. Storing & recovering data 

try { 

DataOutputStream out2 = 
new DataOutputStream ( 
new BufferedOutputStream( 
new FileOutputStream ("Data . txt") ) ) ; 
out2 .writeDouble (3 . 14159) ; 
out2 .writeBytes ("That was pi ") ; 
out 2 . close () ; 
Data Input St ream in5 = 
new DatalnputStream ( 
new BufferedlnputStream ( 
new FilelnputStream ( "Data . txt " ) ) ) ; 
BufferedReader in5br = 
new Buffer edReader ( 

new InputStreamReader (in5) ) ; 
// Must use DatalnputStream for 
data: 
System, out. println ( in5 . readDouble () ) 

/ 

// Can now use the "proper" 

readLine () : 

System, out. println (in5br. readLine () ) 

r 

} catch (EOFException e) { 

System, out. print In ("End of stream"); 

} 

} catch (FileNotFoundException e) { 

System. out .println ( 

"File Not Found:" + args[l]); 

} catch (IOExcept ion e) { 

System, out .println ("10 Exception ") ; 

} 



} 
} ///: 
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j_L-oJC ' ' ;<-' J aJ (j« Jala Ji.J _>kui spt Jb f j*J (JjjLlJI g-«li_>Jl i> 1 « jSill ^ 

a '.«j< «jLijjj Ijb SjSill Ui .Fileiteader jj-aic. <Jja> BufferedReader 

.Ja.^1 Console jA£=-» (>»«.! jSJI <jJ 1> System, in ^^ <jm\ f l.sijJ 

iA__i. Splj_ill Ciijj String j >^r~ <£—*£ j** ^J ^ J==»^js 2 sjull ^i L»i 

.StringReader isu>j & j^ojc jJ:iiU tSlil£L«La 

jji»j 1*jV StringBufferlnputStream ^LjiJI f liiaJ ?< i& t-ilkj aIIuj 
j .StringReader a_Lj1JI ^Ijij — uAj cSl — * . ■ nn j t^«jjsJI Ula. <iiL« jjli ^ 
(i—Jc. formatted memory input aSLua Jij 3jLc. eljaAj {AjSII ^jhiniti 
Jaj__ju.jll (j-J tjji—i ^L-joj L?J— M DatalnputStream ^1—^ f ^" 1 m l 

.InputStreara 

(j iasM q £lA\ ^ i->"i ml (j— lc j; •>" ^1— jJ iaj— ui 4 Sj—iill ^— a 1 — »iu 

JjLL, ,_;i jja.j j»jc i_uuij DatalnputStream j DataOutputStream 

-l^*i.. 1 1 aIj^ui j5SI !*<■■>■ t. -J i*JjU.«W jbjjjjilj jja AjLc J ,^'im 5 * jiill ,-a I jjil 
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j > l^- ,-s »jj3tj4 iiiliL Acjasmi (.Luiil jl i(>ali. <_iLa fuul (JLoj ja File < imlli 

.llAilall cilii *ij*al list () ALjlill ^l^iij.1 c&laj AJLaJI a^b ^ 
oJj_a.>JI CjUUI £U> J^lty Hst() Aijlall j»l.lauJ 4jJj£ £jl^jJ ^Itill gwUjJI 

.directory filter 
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//: DirList.java 

// Displays directory listing 

package clO; 

import java.io.*; 

public class DirList { 

public static void main (String [] args) { 
try { 

File path = new File(" .") ; 

String[] list; 

if (args . length — 0) 

list = path, list () ; 

else 

list = path, list (new DirFilter (args [0]) ) ; 

for(int i = 0; i < list. length; i++) 

System . out .print In (list[i]) ; 
} catch (Exception e) { 
e .printStackTrace () ; 
} 
} 
} 

class DirFilter implements FilenameFilter ( 
String afn; 

DirFilter (String afn) { this, afn - afn; } 
public boolean accept (File dir, String 
name) { 

// Strip path information: 

String f = new File (name) .getName(); 

return f . indexOf (afn) .'= -1; 

} 
} ///:- 

^_j y_Jill FilenameFilter 3 — ^Ijll iiu DirFilter *-i~all jL iia.'il 

:jiill jib ^Ij ^jLJI tiuaill ^ 1$*.^ 

public interface FilenameFilter { 

boolean accept (File dir f String name); 
} 
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is— lc list() i — L_>1JI JcLuii ^Ij accept (J ALjUb bjjjs a^IjII >&j 
JjVl u j^j "' j accept () aLjUI iihj .^uM ^ ^i^jaUl CjULJI eUJ ^^3 
j — ^^ a 6 - 'jW^ j** (^J^JI L^ K—iLJI tjjjaj (^ill ^k-«ll ^jjI JEUjj File ixu ^ 

.i_iLJI lift jxul (jaj^uji String 

f— ii fi «*_iLll ^1 (jjfc J^aail getName () aL^\ f hvi..l ^ i_i& LiJ Jia.^ 

JLa. ^ -1 ^uill ^ji yjBj indexOff () *ijlJI f bVu.U <u& .». v tt dlj j»j 

.AjIc. Jjidl aJJ =J 

jl <-L_L. <J±Lu jl cUuiu .ija.j* jkxl &jLl\ Jjioj Je Fiie Ul^JI jjj jjuaiitf j 

IJI J«L_£ .ik* jjyjla J jj.ia> jLa^, ^LiSty File J^oJC f hVu«l (j£xli <Jj tCltiL sic 
CjL_sLJI o^Jl . n-= > jj—lc. Jj. .^-.11 ^i SJfcUouJI Liut AJlu .JjS t> Lja.^ (jSj J 

File j .nii. 1 1 jl£ Ii! Lui 4ijx* -uLu sSUiS t (^| ... Jjj«j jij jujij VUJ) 

lt _iL (_iiaj ^Usll ts Ja.j tlila-o jl UL Ji^i 

:aLU1I Cj\2«JIj ? U1I juLS ^Jtill ^LjJI ^jj 
//: MakeDirectories . java 

// Demonstrates the use of the File class to 
// create directories and manipulate files, 
import Java . io . *; 
public class MakeDirectories { 

private final static String usage = 
"Usage : MakeDirectories pa thl ...\n" + 
"Creates each path\n" + 

"Usage: MakeDirectories -d pathl ...\n" + 
"Deletes each path\n" + 

"Usage -.MakeDirectories -r pathl path2\n" + 
"Renames from pathl to path2\n"; 
private static void usage () { 
System, err. println (usage) ; 
System, exit (1) ; 
} 

private static void fileData (File f) { 
System. out. print In ( 
"Absolute path: " + f .getAbsolutePath () + 
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"\n Can read: " + f.canReadf) + 

"\n Can write: " + f.canWritef) + 

"\n getName: " + f.getName() + 

"\n getParent: " + f.getParent() + 

"\n getPath: " + f.getPath() + 

"\n length: " + f.length() + 

"\n lastModified: " + f.lastModifiedO); 
if(f.isFileO) 

System.out.println("it's a file"); 
else if (f '. isDirectory () ) 

System. out. println("it's a directory") ; 

} 

public static void main (String [] args) { 
if (args. length < 1) usage () ; 
if (args [0] .equals ("-r")) { 

if (args. length .'= 3) usage () ; 
File 

old = new File (args [1] ) , 
rname = new File (args [2] ) ; 
old. renameTo (rname) ; 
fileData(old) ; 
fileData (rname) ; 
return; // Exit main 

} 

int count = 0; 

boolean del = false; 

if (args [0] .equals ("-d")) { 

count++; 

del = true; 

} 

for( ; count < args. length; count++) { 
File f = new File (args [count] ) ; 
if (f .exists ()) { 

System, out. print In (f + " exists"); 

if (del) { 

System, out. print In ("deleting. . ." + f); 

f. delete () ; 
} 
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} 

else { // Doesn't exist 
if (! del) { 
f.mkdirs () ; 

System, out. println ("created " + f); 
} 
} 
fileData (f) ; 

} 
} 
} ///:- 

.^la-ill jjyjJa jl i ihfl Jja. CjUjIxaII 

^jij_ uua imain () ^j^hjII ^LjjJI i>^ ^v^-umill renameTo ALjUl Ui 

.Jajjjijll (J^Lak fJA Ajc Jou, (J*l£ -Ip?- (JJ_>*» (J) i— il« ajjil jJjij] 



Stream uLa fl ^AiUj qo! ^j-ujSj djl£^L 

...roJcenizer 

ij — uall j« jiuu jjc. 4ii j> ^c.jll (jJc. .Reader _>»-al3c ^ Vj ' «i<-ill li* J«jV 

.Writer <-L-J J Reader 
• tokens &\ — «^UI i> AiuLi Jj Reader j*-=»se ^i ^mtM i t.r-ill 11a -^"-jj 

.Jajiii CjUvlftj llAfiljS I^UJ tJ»-aij WOrdS CjLalS ^)C. Sjbc CjU^LJI (JjSj (jl 

i,^ <_iL ^i iIjL&I jljfi jIj«jj ? LS1I :&£ ^M\ ^-.bjJI ^jj 

//: SortedWordCount.java 
// Counts words in a file, outputs 
// results in sorted form, 
import java.io.*; 
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import Java . util . *; 

import c08. *; // Contains StrSortVector 

class Counter { 

private int i = 1; 

int read() { return i; } 

void increment () { i++; } 

} 

public class SortedWordCount { 

private FileReader file; 
private StreamTokenizer st; 
private Hashtable counts = new Hashtable () ; 
SortedWordCount (String filename) 
throws FileNotFoundException { 
try { 

file = new FileReader (filename) ; 
st = new StreamTokenizer (file) ; 
st. ordinaryChar (' . ' ) ; 
st. ordinaryChar ('-'); 
} catch (FileNotFoundException e) { 
System. out .print In ( 
"Could not open " + filename) ; 
throw e; 
} 
} 

void cleanup () { 
try { 

file, close () ; 
} catch (IOExcept ion e) { 
System . out .print In ( 
"file, close () unsuccessful ") ; 

} 
} 

void countWords () { 
try { 

while (st. nextToken() ! = 
StreamTokenizer. TT__EOF) { 
String s; 
switch (st.ttype) { 
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case StreamTokenizer.TT_EOL: 

s = new String ( "EOL" ) ; 

break; 
case StreamTokenizer.TT_NUMBER: 

s = Double. toString (st. nval) ; 

break; 
case StreamTokenizer.TT_WORD: 

s = st.sval; // Already a String 

break; 
default: // single character in ttype 

s = String. valueOf ( (char) st .ttype) ; 

} 

if (counts. containsKey(s) ) 

( (Counter) counts . get (s) ) . increment () ; 
else 

counts. put (s, new Counter ()); 

} 
} catch (IOExcept ion e) { 
System. out .print In ( 
"st . nextToken () unsuccessful ") ; 
} 
} 
Enumeration values () { 

return counts . elements () ; 

} 

Enumeration keys() ( return counts. keys () ; } 

Counter getCounter (String s) { 

return (Counter) counts. get (s) ; 

} 

Enumeration sortedKeys () { 

Enumeration e = counts. keys () ; 

StrSortVector sv = new StrSortVector () ; 

while (e . hasMoreElements () ) 

sv. addElement ( (String) e . nextElement () ) ; 

// This call forces a sort: 

return sv. elements () ; 

} 

public static void main (String[] args) { 
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try { 
SortedWordCount wc = 

new SortedWordCount (args [0] ) ; 
wc. countWords () ; 

Enumeration keys = wc. sortedKeys () ; 
while (keys . hasMoreElements () ) ( 

String key = (String) keys. nextElement () ; 

System. out. print In (key + ": " 
+ wc . getCounter (key) . read () ) ; 
} 

wc. cleanup () ; 
} catch (Exception e) { 

e.printStackTrace () ; 
} 
} 
} ///:~ 

tj — i-aSI jJ.iij — uil ^— J <_i_L £C_ JS (J-J.I jj— aS t(3jl uiSI 2"L_jjJl j a U->N '. Lag 

j — i-ajo f.\ nii l ^ 'A oLolS A£.yt^t ^IJ t_il« Jjjaj Ja.1 £* L»l .FileReader 
i « ■ni l ^j_jajj .FileJJeader <-ii-aJ1 ^ bLucI StraemToicenizer 
J — ^aljs AsLsa\ dil«jj) Jj-oljill (> Al^aljial 4-ulS ^ StreamTokenizer 
ordinaryChar () i-JujLlI ^.lij — uu !ill«9 .(s.hsg ^jla ^.ailA? l$J] tjjaj 
L_iiS ljj_i .l^jl — iiU i'i . A ^p — jit cAJ£l\ A^jla ^ Vvu.m ? j&j i_ijj 4^ JUa^ 
u— * *j — ?>S *Lirtl a}*^* fjj oi <jL? (^ l^i st . ordinaryChar (". ') 

tti>^a.Sfl jJj SAa.lj tokens tiiLiUll ja. ^jjs countWords () ^LjiJ) ^ 1*1 
ijj — Sj j a <^Uil (jV tA-t!Jla JS *-« Al&e. aiiuiLa ^jjajl t type CiUjLu -vt.*...*j 

t^j j^j OulS {jl 4ij»-»l Hashtable CiLIjc. ^ j>^UiuVI fjj iA^!^! jL=J j*jj 

j minti si jj ^ S3 a^sUJI ai* jjaj JU. ^ia .V ^ key ^IjLoS A^^UI si* ^^It 

jj aj jijc. JLa. ,J Ui .4jJS3l sJa {jc ji.T !Hi»* jUJ ^ <jL jSjj jjjjll Counter 

.l^jia. Counter jlie. «.L>juJ aia A^LJI el& 
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uL-ualt f hVi mb J <al\ o-iL ? U1I dlloj 

. . - S tringToienizer 

jo_jS ja. Jj StringTokenizer j StreamTokenizer u\±**b\ ajLSjj 

. I « j ' or. ilua. (j< 

_j_Jj SA_ilj y — uiLi ( >i tiiLa!i*j<JI ^U.jL StringTokenizer Uu-aJI ^jLj 

"Where AluJuJI oL«!5lc ,jU <=!llil .newlines s^Ja. jLjJ i_ijLa-*j J Cil&ljjj 

."caf'j "my" j "is" j "Where" ^ is my cat?" 

StringTokenizer J—p>\ ■ •*! '&»} StreamTokenizer ^ ^ LLZj 

jjjau ? jii tMa StringTokenizer £* jal jIajjJj ^1 aLjUL JaJI ^iSL 

j i ri'ir. (j—ajJa <L>l^a5 uiU i_j &j3 (« j II J ml ill Juu (fiill ,«jU]l ^\ -_j\j iuuj 

•String 

//; AnaiyzeSentence. java 

// Loo/r for particular sequences 

// within sentences. 

import java.util.*; 

public class AnalyzeSentence { 

public static void main (String [] args) { 

analyze ("I am happy about this"); 

analyze ("I am not happy about this") ; 

analyze ("I am not! I am happy"); 

analyze ("I am sad about this"); 

analyze ("I am not sad about this") ; 

analyze ("I am not! I am sad"); 

analyze ("Are you happy about this?"); 

analyze ("Are you sad about this?"); 

analyze ("It's you! I am happy"); 

analyze ("It's you! I am sad"); 
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} 

static StringTokenizer st; 
static void analyze (String s) { 
prt ("\nnew sentence » " + s) ; 
boolean sad = false; 
st = new StringTokenizer (s) ; 
while (st.hasMoreTokens () ) { 
String token = next () ; 
// Look until you find one of the 
// two starting tokens: 
if (! token, equals ("I") && 
! token . equals ( "Are ") ) 
continue; // Top of while loop 
if (token, equals ("I")) { 
String tk2 = next () ; 
i f (! tk2 . equals ("am") ) // Must be after I 

break; // Out of while loop 
else { 
String tk3 = next () ; 
if (tk3. equals ("sad")) { 
sad = true; 
break; // Out of while loop 

} 

if (tk3. equals ("not")) { 
String tk4 = next () ; 
if(tk4 . equals ("sad") ) 

break; // Leave sad false 
if (tk4. equals ("happy")) { 
sad = true; 
break; 
} 
} 
} 
} 

if (token, equals ("Are") ) { 
String tk2 = next () ; 
iff! tk2. equals ("you") ) 

break; // Must be after Are 
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String tk3 = next () ; 

if (tk3. equals ("sad")) 
sad = true; 

break; // Out of while loop 

} 
} 
if (sad) prt("Sad detected") ; 

} 

static String next() { 
if (st.hasMoreTokens () ) { 

String s = st.nextToken () ; 

prt (s) ; 

return s; 

} 
else 

return ""; 

} 

static void prt (String s) { 

System, out .print In (s) ; 
} 
} ///:~ 



...<^U1I £>llj J4j» <t*j2 Sie) 

System » i«nti Jj (jjUl Cy ^>s>-4 ^i^Jaj c£n Java 1.1 3 -Will i> pl^ul 

IjJk (JjiJI fcifcj t^.ujjffl *• jiJIj (Ji.JI 'Ua.jj sJllcj (Ji.1 jja 

setIn(InputStream) 

setOut(PrintStream) 

seiErr(PrintStream) 

i)—A S JJ i£ ^4*^ A^-W 13?^* J^J j»jSj LoJifr Aj-ali ^jaJI 4ja.jii o-llej ^jl<4C- ^'"'j 
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command- line j — «ljSfl jh^> g-al^j Ja.1 (>> izp* ^i Ja.^!l <ua._ji jjl&J \J\ 
user-input ^o^ — uw J— i.j 4] — uiLu jliia.1 ^IJ 1$js £-11*3 jJill program 

.JJ2* JLSj <LaU. seguence 

//: Redirecting. Java 

// Demonstrates the use of redirection for 

// standard 10 in Java 1.1 

import java.io. * ; 

class Redirecting { 

public static void main(String[] args) { 
try { 

BufferedlnputStream in = 
new BufferedlnputStream ( 
new FilelnputStream ( 
"Redirecting. Java ") ) ; 
// Produces deprecation message: 
PrintStream out = 
new PrintStream ( 

new BufferedOutput Stream ( 

new FileOutputSt ream ("test, out") ) ) ; 
System. setln (in) ; 
System. setOut (out) ; 
System . setErr (out) ; 
BufferedReader br = 
new BufferedReader( 

new InputStreamReader (System, in) ) ; 
String s; 
while ((s = br.readLine() ) != null) 

System . out .println (s) ; 
out. close () / // Remember this! 
} catch (IOExcept ion e) { 
e .printStackTrace () ; 



} 
} 
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• OutputStream j InputStream a^oSM t^Lall 

: l$A» JS (J«c j .Vtw i nil LJjii-a Qirt jJIjSI (Jj-lsJI j 



lM 


JaLuafl i_Lkd sum\ 


cjlvill i GetCheckSum () iijiill ^jS 


CheckedlnputStream 
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CheckedOutputStream 
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DeflaterOutputStream 


Def later Output St ream <y> &&» 

. Zip t-Jia Ja-aJJ i*tljU. aW l-iiiri ^J .^ij 


ZipOutputStream 


DeflaterOutputStream o* c£"" 

• GZip <-*l» JaAJJ -'iljU. „1l hirin (J JjSj 


GZipOutputStream 


.Jaijuall lili (-jjii^a AJ*iJ ^juiluil ( «i n 


InflaterlnputStream 


Def later IntputStream i> (£«« 

Ifl ; ;j~' a J ,_j]l ClljVvmll 1-i.u tils ,_a JjL 


ZipIntputStream 



<ZiUj&l*1J Lajil 4 ttJi.ii 



tit* yi £ij±yij jujyi fib flf 



. Zip t-*La iaxjj 



DeflaterOutputStream Cy ij^ 

\m L jij '- ' (Jill till jJ-m ati hii>i lili ^ Jjjj 

.GZip 1-iLa Ja-oJJ 



GZipIntput Stream 



J Zip ■!» — «^ J° — ***& 0' "^J t. Vini i t— i l l dll«jjtja, (j« jaSII Jj^j t>» fj&jM ts^j 

l v^*. .-I . 2 Uji.u-H CjUIuuII *-« (JJjuJI AJaLsjj iiij£«j tSllil .Ul^luil jjSi Gzip 

.(jjktiil (jjJA 4jt&j aeljil AaAiJI llil jjfyl (> ja&II 
iaJUJb Jl ^liv3 IaSjg LtljojJ (JiJaiVl ^ t^lliJ tAJaLaj Ji<fyl Gzip V^b J^J 

. .>j->, j (jjj <"iljViii<i 

: Jja. j 4-ila Jaii^a <J<b£ .Jljll (J&dl ^-^Jj 

// : GZIPcompress .Java 

// Uses Java 1 . 1 GZIP compression to compress 

// a file whose name is passed on the command 

// line. 

import java.io.*; 

import java.util.zip.*; 

public class GZIPcompress { 

public static void main(String[] args) { 
try { 

BufferedReader in = 
new BufferedReader ( 

new FileReader(args[0])); 
BufferedOutputStream out = 
new BufferedOutputStream ( 
new GZIPOutputStream( 

new FileOutputStream("test.gz")) ) ; 
System . out .println ("Writing file") ; 
int c; 
while ((c = in. read ()) /= -1) 

out. write (c) ; 
in. close () ; 
out. close () ; 
System, out. println ("Reading file") ; 



oLjiudl LojJI 4LmLh 




f ' r % ^sijsyij (Mj/i fi& 



BufferedReader in2 = 
new BufferedReader( 

new InputStreamReader ( 
new GZIPInputStream( 

new FilelnputStream ("test, gz") ) ) ) ; 
String s; 

while ( (s = in2 . readLine () ) .'= null) 
System, out .print In (s) ; 
} catch (Exception e) { 
e .printStackTrace () ; 



} 
} 



(ZLjkJl UaJI tiudiM 



tiu ^cijiyij jujyi pOx fit 



^__i iiiUL sic g-aaJ (Java Archive) JAR AiijVl cAil« JaLil - Uv.- i jS^j 

J 4fr 4leuu« ^1 ^ JAR CjUL fl-laiJ (ji-Jj .!2ll« Zip JtiAJJ Jjaj U ji , v. ,, ,_jL, 

»J>— "»J ^J ^ ^&» i>»*iaj Il^jI diLoj 4(liL». ^ p^ ^1 Ji«) platform 



(j-lc iJa^b jjl£ ULLuiS .CuJu")/! ^4 J*L*jj La-lit AloU. 1.1a. JJjL» JAR CAALi ji«Jj 
yjll tllULJI £-!**. t>^ dV' (> IVeb fJa^i JJ ft JjSia uUL JLaJ Wei) q'-j-'-i 

jj_c. l-i aii u>-Sj <^ — &JI »J* i> $ u^ <^& Jj ^^j ' applet g-ujj uj^ 



.L 



t JAR l-i «ii -i-^-j <-i — 1* ^ applet g*ij> u^ ^ CjliLlI ^;»r" ■*»* ^^ 

i_U — uij £ j__ml jjj£j — ui J — iill AjLsC. ,jl LoS cJaSa aa.lj »Ji* ' '^ pi jaj ^j » 1*^*.- 

(j — «l (3 — jiaj y— a Jcl uo Lm lloSj JAR c-iL ^ (JiAo JS ja«jj l£«jj ^« ■ '- ti 

. jliw (JLij i_iLall !:& security 



Object >ual w tt iS uilu) 

- - - serializa tion 

A — 4-?*lj^ ^ *JJ j i nir- j_5l ,V>i ) i J l 1 ?u uii » jl * - - A__u£j tj <*■ Sjl iC fcj 

^—1] j_>u I — <ui Wc'W-jj o^ ^^ ^"i" t^j ^j^ j»jSj tSerializable 

4 jUr. tl^aAj (-jlili (JSoiuj »j£i < > ij->j A^iiill jip. Ajjilll o^& a.Wuu'ij ... K<-ijfl j- — *«W 
1,1 i nla. u 1c. j'-'"*- pLiil lilitUaLuL [jl [yttJ li* .(JjijuSlI 'Lalaj) ■ «fc~ - jjjj ^iljSlI 

atl ij »j1 cj aS «*»-> Unix '^iMila. ^J ASfill jjc aJLuijJj ajLuiLi 1j Windows 



LJL>jl*.iU Lajti 4huUt< 





Y f * Z% ^i^ljipj Ji^y ?UiJ 



S J4_i.Vl Js. Ci\A=xA JiUS Jiil u^ iS 3511 £ ,J (^ ,M ^ J«J (J <5ilJl .JtJauua J£^ 

o— jjjjSj ^cil object serialization _>aU«JI ^m* ajjSj {.I.&2J £i jSJj 
^*uu ^pllj (AMI) remote method invocation <jiS5 JjSN :u*u"luj 

ljI «jlx* jl a beans jiull fl.iviml ^jj Lo^icj i Ja va Beans jiu UU. Ajjii 

4 j ^ jL_ajLl vualixJI aULi 3jjju ajjj '*'J-^ t«Jjjjll JjiuS ^jc J*j Lu3 IajLjIuiIj 

»■ i. -.M J %".< -H ■ 8 nt- a- ^ja Aj^tll JJJ«J pJ ' * ';■* i^JaJuu _>i.nl *w 11 aLjiLd AjlaC jjiuj 

AiJxjj OutputStream J*oj i>» _>*-ajc ^Lij] liLlc i_uu t j*-aje ^LJlu J^l i>>j 
f i r ^. ... i ^J 4__Alaj cA <k4Vll sJa jjc .ObjectOutputStream j^om 
^J <JL_ «.jj j .v-i l 31 . „r. ,i L-a:*j ^_Jb j LSa writeObject () Qj^ 

•OutputStream 

« uj AjLot Lojl j ' !■■■« ■■*! j.^if- ^ S jji^a Jiii. ^>ul AjLuJI ft JA ^j aLll&U jAajI £(«■""! 

:^jj3Sll oi* jtl.^Tinil AiLS ^lill Jliall ^jjajj 

//; Norm. Java 

// Demonstrates object serialization in Java 

1.1 

import java.io.*; 

class Data implements Serializable { 

private int i; 

Data(int x) { i = x; } 

public String toStringO { 
return Integer. toString(i) ; 

} 

JjL jkuil UaJI iLdm 



UU t^zlji.fh (JLUtl ?UX fit 



} 

public class Worm implements Serializable { 
// Generate a random int value: 
private static int r() { 

return (int) (Math, random () * 10); 

} 

private Data [ ] d = { 

new Data (r() ) , new Data (r() ) , new Data(r()) 

}; 

private Worm next; 

private char c; 

// Value of i == number of segments 

Worm (int i, char x) { 

System. out. println (" Worm constructor: " + 

i); 

c = x; 
if(—i > 0) 

next = new Worm(i r (char) (x + 1) ) ; 

} 

Worm () { 

System, out. println ("Default constructor") ; 

} 

public String toString () { 
String s = ";" -/- c + "("; 
for (int i - 0; i < d. length; i++) 

s += d[i] .toString () ; 
s += ") "; 
if (next != null) 

s += next. toString () ; 
return s; 

} 

public static void main (String [] args) { 
Worm w = new Worm (6, 'a'); 
System, out. println ("w = " + w) ; 
try { 

ObjectOutputStream out = 
new Ob jectOutput Stream ( 

new FileOutputStream ("worm, out") ) ; 



oLjJm^J Uajll Uudui 





V1V tit* ^^ijiyu jujyi ?LkJ 



out. writeObject ("Worm storage") ; 
out.writeObject (w) ; 

out.close() ; // Also flushes output 
ObjectlnputStream in = 
new ObjectlnputStream ( 

new FilelnputStream ("worm, out") ) ; 
String s = (String) in. readObject () ; 
Worm w2 = (Worm) in. readObject () ; 
Sy stem. out. print In (s + ", w2 = " + w2) ; 
} catch (Exception e) { 
e .printStackTrace () ; 

} 
try { 

ByteArrayOutputStream bout = 

new ByteArrayOutputStream () ; 
ObjectOutputStream out = 

new ObjectOutputStream (bout) ; 
out. writeObject ("Worm storage") ; 
out. writeObject (w) ; 
out. flush () ; 
ObjectlnputStream in = 
new ObjectlnputStream ( 
new ByteArraylnputStream ( 
bout . toByteArrayO ) ) ; 
String s = (String) in. readObject () ; 
Worm w3 = (Worm) in. readObject () ; 
System, out .println (s + ", w3 = " + w3) ; 
} catch (Exception e) ( 
e. printStackTrace () ; 
} 
} 
} ///:- 

Worm <_ii-all ^s Data jjuabxll Ai^-oxi <&\shy\ ^jSII ja^ '^ ($LA\ gAijA\ ^ 
LjjUIj »jJjj (jLu iluaj Char -kaij florin ^3-i<« JS ^uiu iiis c2lli£ .Ajuljiie. ^jL 
j — ua3& «iLSjL p_jS3 Lojic j . Worm j^Uc oILLjjI A-«jIS1 jJUlill jJjjII «.l ja.1 £c 
j — i^JI tLityj ->-aiJI li* tyij 4js j-tlau ^ill j>jll (j& ^jLJI jLji] ^ tWorm 



iZLjLlaV LZJI 4LA* 



liu vi&jiyij jisjyi fins ISA 



Next j-A>- L.J .li_£Aj ^.Ijj (Jsl J_^u Worm ^U t^&J, ^ Next ^ilall 

.Worm U& <>. *WjU null gi.n* j^Vl 

a_Ljyi f j_£i ics^-jJ t^-jj 1.1 — J ^ bUcI Object Output Stream 

■j*-ai*J1 aLJLu p/riteObject O 
l_J ci-i—L t> s^ljSllj AjtiSlb f jSi JjVl AJ3S11 i^ujjlil. try ^JibS <4U J 16 

■ ByteArray i> s^ljSllj <jUS11j »jSia ^1511 

Piform constructor: 6 

Worm constructor: 5 

Worm constructor: 4 

Worm constructor: 3 

Worm constructor: 2 

Worm constructor: 1 

w = :a(262) :b(100) :c(396) :d(480) :e(316) :f(398) 

Worm storage, w2 = 

:a(262) :b (100) :c(396) :d(480) :e (316) :f (398) 

Worm storage, w3 

:a(262) :b(100) :c(396) :d(480) :e(316) :f(398) 
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Creating Applets and Windows JiljJJIj CiIa*jjjJI f-LiS 





Graphical User) GUI kiAj^j ^\'\,« n <&.\j eliil ajLc 

«• «» 
.Os^jj-JI <^y J& ^JJi\ (4*11 6- (Inter fa ce J j 1* 1 

Abstract) AWTi\&\ u — \c Javal.O jh—yi ^i^l ^slj 

i^ulS l$j£l .kiAjuJ\ ^VimJ ii4?-lj *lij j^Jc jcLuu ^ill (window Toolkit 



CiUjk.*!! LutjJI AlutLui 



Creating Applets and Windo vs JUjMj cUxmjjH fiLi*/ Tf* 

1 ~;-^ ill Ja. ijava 1 . 1 J±-a$\ ts* *^ ' tot. ^11 ialij j>» jiSlI Ja. ^i Jllj 

Java 3 — sLi] j«j Object-Oriented <k£ll AIujjc. ijjjaJI ARfr <££-» 

.Beans 
iua ic>o3-ii AiLjajj Swing staVl AiLbl ii£u jSla J aval .2 Ja-a^l ^ iJ 
l^jc. tin-. Vim ^Ij (Java Foundation Classes) JFC ^ 'o*i±*. 

. j&C » jl mil (Jj_aill 

5j1j& ^aj iliU. ^ ^luiLuiSfl ( ijfl t ^M I j^lic j»a1 jjj (^ Applets i1iU?-«jjj1I L«i 
. P/ei) Browser <-rij3l (_>i»j*ijjui <_Ji.b l)«j s j^ ..a w-«Ijj <jg 



Tha basic ^ wtu&l £ajjj-JI 

...Applet 

cLjj ^ titijclu^ j^LuiVl Uij* ^application framework cj^^ li^k" 

application (3 nWiti Jl— Jai ^. iVi .. It Applets cA — a-u_>JI *Lu fly 
jj Ul j « jj^JI vdU*j .Applet t-iuflll (> tlyjjSlI fi> ilya. t framework 

I^tSlI Jj-laJ (^ Aalajxll ClU-JjJI *LuJ 4jjj_>vi»ll 



CUjh^IJ LajJI Hud*, 




m 



Creating Applets and Windows iMjjRj £A**jjj% fiLlul 



1*1* 


aSjjLh 


.AjLiji Jj& frAijJh (_U& eJj (Ja.1 tja Ujlciuil ajj 


initr; 


n_ij_J| (j^jjt^nwi ^jic. ^ ^jil «^jjJI Jaj .lie. l&^lc&uil »jj 

.^jJl ^jmUVI CjULuJI £■:% j-LuJS ^liij 


start () 


P-jjj .Component tf _ «t«Vl <■ « »^1 o— * O — ?■ </*j 

fja— *j jL-?JV update 3 — ^-A* 11 1> *J^ U^lcjiul 

.gjujJL ASkLJI canvas lil&ll ^Ic 3-naUJI ^>J\ CiULac. 


paint () 


^» "mi !" i' ■*■ t^i ii ...A l)V< 'j'* iuj 5 m l)S j j Ia 'ilr-^Ljil all 


stop () 


.<L_i&oll CjU1«l5I (.plcjj gp-oJJjlS J-Luuill i^UJj K-Jjll t^ju'linn 

.destroy () aLjUI Jjs s>ilf« ^gC&uZj 




destroy () 



IJaJuiJ 7F-«JJJ pLuajj 4jL£ /~jtul (JULall TCjuajJ 

//: Appletl.java 
// Very simple applet 
package ell; 
import java.awt.*; 
import Java. appl e t . * ; 

public class Appletl extends Applet { 
public void paint (Graphics g) { 

g. drawstring ("First applet", 10, 10); 

} 
} ///:- 

li_A J j)ki J a.! i>j .main () 4±AjJ$\ AjLjIJI J] jrtoajtf g-«Jj^l 04 -^^ 

U . (_yajux*xl\ (Ji.1^ <2kiuall SJiALuLo aJ jj-»J <— IjH Aai-a (jailn 4juJbj tiLJc i«JjjJI 
(J_a.|j 3juali. tags ClLavlfc J-^J «J! ^ *'"*"* 'Mj ^ai-a (Jita ^"JJJ f^J tW t>* 



CiUjkJJ LajB <Lulu, 



Creating Applets and Windows JaljjSlj ^U^jMl pL&Jl fff 

J — **=^ "*kj^ t> < ti"i\ \ jLjij jJ (> cilljj n_jjll a^i.^, LHa UJ| HTML j'^i 

i^IjII Appletl 4jJ2 yJ*j tapplet 4-£Uj ^-a^L. jAj tg-«jjJI jjsjjj 
<applet 
code=Appletl 
width=200 
height=200> 
</applet> 

.code iaj—L-jll ^UK j-jjJI (jlt ^jj^j yjill . class i-iLJI ^1 ^j ^ liua. 

■S-yjJJ t?j'^l f^=JI Aia2i height j width Ul 

//: Applet3.java 

// Shows init(), start () and stop() activities 
import java.awt.*; 
import j ava . applet .* ; 

public class Applet3 extends Applet ( 
String s; 
int inits = 0; 
int starts = 0; 
int stops = 0; 

public void init() { inits++; } 
public void start () { starts++; } 
public void stop() { stops++; } 
public void paint (Graphics g) { 
s = "inits: " + inits + 
", starts: " + starts + 
", stops: " + stops; 
g.drawString(s f 10, 10); 
} 
} ///:- 

j»— JJj .Start () j Stop () j Jji)_>iJI «.lfcJiu>V grljaJ ,ji LSJ^ S ^U Aljlaij 



tlLtjhmttUajti AluAut 
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...jj ftuul 



J—l, 



JaJ £ a ButtOIl () (^1 Jl elclljAj {& iaiu .lia. JVijmi jj eLijJ 4jL& jjlu 



»jaL_jll J ft i n'i f*_jj component oj^ o 6 - 'J^ 1 Button jjllj . jjll jljSc 

:jp-ojjJI j^lc jj juuij <jsjS ^till JllaSI ft^iijj 

//: Buttonl.java 
// Putting buttons on an applet 
import Java . awt . *; 
import j ava . applet .* ; 
public class Buttonl extends Applet { 
Button 

bl = new Button ("Button 1") , 
b2 = new Button ("Button 2") ; 
public void init() { 
add(bl) ; 
add (b2) ; 
} 
} ///:- 

add () 4-iijLJI slcXL-J <il_jl& J_j t(]? iSj ^Button jj *Lij] Ua Jia^ti LS 

.jt^jjJI £J>*J (jlfi jjll £jl^jj LiJ Applet I «inlL AjL<aLaJI 



illLjJtaU LojJI 4ludui 
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Capturing an &i & LLJ&l 

...extent 

li_fcj t jjJI ^^Ic. jiill .lit liAiaaui U JjJaaJ U I JA«Jj <$& Mr-. cjUJJ . jjSi U. Jkl| 

Event -driven iid.ivtfL_j sjULlJI a r"j. iW : 5 ^m i ju^U^I j&IjSII i> 

•prograimning 

L-ujj t L_A^lj3 t-iliS-j ^1 il^Vl <> I.ub-« b^ VI ^kvfl Java 1.0 jl^yij 

.djIj^Vl t> sj-l£ Atj*^, jJjj Swing/ JFC j Javal . 1 rfji~tf\ ^'-: 

J a. ^11 KjJjij £ & Javal. J±*a}\i (jA±l\ 1L.I2JI jrijAJ J ^ ^&j]| ^ic-j 

^j t^ lnj „jl l OL_a-ujJI ^3 ^Oiluu JjjV <ji Vj i Javal. 1 Jix^)f\ ^ jjjS 

.Javal . 1 jIal^^I iu ^cjs .J ^sii a^iuVl 

.L^> <JjA^I <jK"iih| ^Jxc, (ja.^uLa jj^aj Ja.] ^ action 5jj^isJ| .1 v^',., 1 (jSjuj 
jj-JI ^ Cd jSill JaUftl (j^VW CH"- 3 ^ (3AJI ^-«^jJI Jj^ f>jiiu jjlHH Jliall <J 

: I j"V> H » a j 

//: Button2 .Java 
// Capturing button presses 
import java.awt.*; 
import Java . applet . *; 

public class Button2 extends Applet { 
Button 

bl = new Button ("Button 1") , 
b2 = new Button ("'Button 2") ; 
public void init() { 
add(bl) ; 
add (b2) ; 
} 

public boolean action (Event evt, Object arg) 
{ 



Clbj&LtU LuajS iludui 





' ' ° Creating Applets and Windows liljillj &Lx*jjJI fi Liuj 

if (evt. target .equal? (bl) ) 

getAppletContext () . showStatus ("Button 1 ") ; 
else if (evt. target. equals (b2) ) 

getAppletContext () . showStatus ("Button 2") ; 
// Let the base class handle it: 
else 

return super .action (evt, arg) ; 
return true; // We've handled it here 
} 
} ///:- 

i_ij4_J j i rtwl l ( j_t Event j — i-ojjJI J— I « tar get <-s^\\ aj$j ^'■■■' ,«£ 
li_A q\ — £ (jj Aijn*l equals () 4ij_>UI ^jiaJ «41i :*jj iAj ,jkL»ll target 

.4JC. ijjajj jfiill ' «^tt j- -«-W _>"3-» lSjLjU jjJaxJI 

(»— 3 (/J — II jjll jmjiI ^tUla j* gjUll action J«iil j|* i3A*JI <JIj*M <«i c5j» ^j 

^LJil tAppiet limll j^»UJI ShowStatus () KjJoSl JSU. o-*) <1*J» 

.(getAppletContext ^j^l ^Ic-jiluil ^j.} s^L* l^Jl, l jLu 



...Text Fields 4**a JjSaJI 

.»j_ijajj (jo — j JL-^jL aAxi uuiU TtAiiu J^lj ^lauji AiJaLi (j& SjUfc ■ ^'^ (JiaJI 

td_l g« , . ..j Ljill tTextCoraponejit i-i-all i> £>j>« TextField <■ i.^llj 
Ijj I — «J .jAiaj ji (String <-ijU-« aLX. Jft Jn^d\ qaM Jjjaj J i,^ j^Ij 

. jjjaSll 3Ui TextField _>~i*!l JS 

: TextField >-aiJI i-iSUij o* l.>»j ^jj j^l l;-;« Jli*5lj 

// : TextFi eldl.java 
// Using the text field control 
import java.awt.*; 
import java . applet . *; 

public class TextFieldl extends Applet { 
Button 

bl = new Button ("Get Text"), 



Creating Applets and Windows J&jMj lzUmjjJ) fiLi] ff\ 

b2 - new Button("Set Text"); 
TextField 

t = new TextField ("Starting text", 30); 
String s = new String (); 
public void init() { 

add(bl) ; 

add (b2) ; 

add (t) ; 

} 

public boolean action (Event evt, Object arg) 

{ 

if (evt .target .equals (bl) ) { 

getAppletContext () . showStatus (t.getText () 

) ; 

s = t.getSelectedText () ; 

if (s. length () =- 0) s = t.getText () ; 

t . setEditable (true) ; 

} 

else if (evt. target, equals (b2) ) { 

t.setText ("Inserted by Button 2: " + s) ; 

t . setEdi table (false) ; 

} 

// Let the base class handle it: 

else 

return super, action (evt, arg); 
return true; // We've handled it here 
} 
} ///:~ 

J_jb.ll y s <s_ayi i3j— H »— > cS-fcJ ^TextField _>_>_. *UJ &_£* »._• _l_ 



.t_ij__ll J._j J_JI a^_v <1|— u_j (<UjI_j1 (_ «j_j> aIu— u Ap_i ajj <— ua> i^l—ll 
<j__ll Jal£ i__a. J iSjl—L 6^j__ ^i (_jill (_>— — ill t_ik. jOJjm Jjfyl jjll u^c jiill _cj 

J_j_JI Ij_a j jj— u je_jij L_ .String s _>_»_5I ^i 4aj_\I £— >jj iJ—J ^a 

.l_J 
j___i_l ,J S j__~ AjySj a„__I ytuijJI £^aj fhui ^—1 J jJI ^ jiill _c L.I 

.<J_J jjj_) £_j t^_— il 



CiLtjli*}] LiajJI 4Unli« 
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...Text Areas ^ualll jkiJI 

i sLja] t jl»J »j& (^io l?j^ J u^y M ^ TextAreas <■ i»*all IjjSS AaJuj 

. ji-oJaJI lid Jj ij^yte- jl (JiSI (jVjJl JaJ_>« Ail^aj <il&u L«S . J^a-a xljji 
: ji^ljJI t> £jill IJA £- J«1«j1I AjJjS ,^1 Jli»]l jt^jj 

// : Tex tArea l.java 
// Using the text area control 
import Java . awt . *; 
import Java . applet . * ; 

public class TextAreal extends Applet { 
Button bl = new Button ("Text Area 1 ") ; 
Button b2 = new Button("Text Area 2") ; 
Button b3 = new Button ("Replace Text") ; 
Button b4 = new Button ("Insert Text") ; 
TextArea tl = new TextArea ("tl" ', 1, 30); 
TextArea t2 = new TextArea ("t2" , 4, 30); 
public void init() { 
add(bl) ; 
add(tl) ; 
add(b2) ; 
add (t2) ; 
add(b3) ; 
add(b4) ; 
} 
public boolean action (Event evt r Object arg) 

{ 

if (evt. target. equals (bl) ) 

getAppletContext () . showStatus (tl . getTe 
xt () ) ; 
else if (evt. target, equals (b2) ) { 

t2.setText ("Inserted by Button 2") ; 
t2 . appendText (": " + tl. getText () ) ; 
getAppletContext () . showStatus (t2 . getText ( 
)); 
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- 

else if (evt. target, equals (b3) ) { 

String s = " Replacement "; 

t2.replaceText(s, 3, 3 + s. length ()); 
} 
else if (evt. target, equals (b4) ) 

t2.insertText(" Inserted ", 10); 
// Let the base class handle it: 
else 

return super, action (evt , arg) ; 
return true; // We've handled it here 
} 
} ///:- 

JJUll ^ Aa^a^l AhjLW J VI « TextArea >-li& *lul ^jUI i> auJI <4U 

1 «t .eJUftVl Ai&J jkuiVl Ait OUaJj AjjIjluI i_ijLaj» JLLiLi -l vi*... l ^Jc ij£ ^LJI 

.lAOa. 



...Labels ^tSUalll 

<jj i, (JSjij 0A1L1 <«Aj .^ijAJ ^jifc f (jl_jj&) 331x^1 £-*-o>J Jxil'mti (j* p jjJI IJA AttJ 

I ..lit SA}L» l«j LoS tljj io-aU. dlSL-al dtuuV ^1 4j^I ^Ui^llj JjtoJI jj <> 

4_L>1I f hvi ■„! J ,ni\l li_* ,>-. JjVl JLAJI ^_i \_jylj 1 cS ■^"-'-■' :j 

j.j—Sj 1 — 4.tt&j .jja-. ^S^. ^ (_>«j £ii,jl paint () ijsA^ drawString () 

(j i (Jji.j/1 llAjjiall (jJa*J u (J-aill JaJj i J VlK«U yrii<T) ( label _>j-aJC, J^iSuib 

.(cU^ill Ija ^a ISslV Ajialiui L jAj) layout manager -Lk»-»]l jja« J^i 
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V-jj sliL^ll jj jt'ij aiLalll jjjij ^jkluiij .(CENTER, LEFT, Right) 

. set Alignment () j setText () pljiiuL 

//: Label 1. Java 

// Using labels 

import java.awt.*; 

import Java. appl et. *; 

public class Labell extends Applet { 

TextField tl = new TextField("tl", 10); 
Label labll = new Label ("TextField tl") ; 
Label labl2 = new Label (" ") ; 
Label labl3 = new Label (" ", 

Label . RIGHT) ; 
Button bl = new Button("Test 1") ; 
Button b2 = new Button("Test 2") / 
public void init() { 
add (labll); add(tl) ; 
add(bl) ; add(labl2) ; 
add(b2); add(labl3) ; 

} 

public boolean action (Event evt, Object arg) 

{ 

if (evt. target, equals (bl) ) 

labi2. setText ("Text set into Label"); 
else if (evt. target. equals (b2) ) { 

if(labl3.getText () . trim () . length () == 0) 

labl3. setText ("labl3") ; 
if (labl3. get Alignment () == Label. LEFT) 

labl3 . setAlignment (Label . CENTER) ; 
else if (labl3 . getAlignment () ==Label . CENTER) 

labl3 . setAlignment (Label. RIGHT) ; 
else if (labl3. getAlignment () == 
Label . RIGHT) 

labl3 . setAlignment (Label . LEFT) ; 
} 
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else 

return super .action (evt, arg) ; 
return true; 

} 
} ///:- 

j\ TextField ^J_i& t . <41ij ^aJSjII ^l^u.^1 j* ^SL-ali Jjty r '^'-- v /' 

labl2 4IL-ffl ^ o^ c 1 -)- 1 ] ^ JU li* i> ^ *>JI ^i U . Text Area 
oj_a.j JUiil fis "Test 2" Jc Jto xc \J . "Test 1 " jjll J& J&B iic 

. "Iabl3" o-ill jrljij laJblJ 4IL«UI ^ <_ijl^ 

iil ljj Ujjmj *-« lab 13 AiLyolll tjAxii (jAill sljla^ jLQi.1 «jj «. jaJI li& ajI^j ,jj 

.set Alignment () Sjj^UII ? l.iiaJ (^k Jli«£ 

j <*jV 4 iV t*UJ ^*J oaill f-^JJ 4&jli ASL^aS el&j 4jjl£«l ^.ic. Jj oliutfl '.'rjj 

4_3L-aJ c-l. Aij <Ja*l i>»j ijliall lift <j j tSUil .(jiajjJI 4-«jJC. A5L-al ,j j^ AJ^aj 



...Checi Boxes JiaM JjjLL^ 

constructor o' — * ^lii3*Jj CkeckBox Ja*j i> jj^aic. *Us] aJj^u jIjLoj 

'I A Jj,'**'J (jj* 3 ^ (JjJi»«a A^JLa. ^ylc. JjuaaJI i^ViKabj .JaiuijS (jjAij^JI [jljic JiL 

.ftjijijj (jjAii-all (J1JJ& ^jifc (Jj i «t> II 1 ij-ijl i J nK«Uj 

^Jl Jiaall tJJjli-a £J*?> ^litil TeXtArea j^oJc f\mAi ^M\ Jliftll (ji f jiim 

// ; CheckBoxl .Java 
// Using check boxes 
import java.awt.*; 
import java. appl et. * ; 

public class CheckBoxl extends Applet { 
Text Area t = new Text Area (6, 20) ; 
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Checkbox cbl = new Checkbox ("Check Box 1 ") ; 
Checkbox cb2 = new Checkbox ( "Check Box 2 ") ; 
Checkbox cb3 = new Checkbox ("Check Box 3") ; 
public void init() { 

add(t); add (cbl) ; add(cb2) ; add(cb3) ; 

} 

public boolean action (Event evt, Object arg) 
{ 

if (evt. target, equals (cbl) ) 

trace ("1", cbl.getStatef) ) ; 
else if (evt. target. equals (cb2) ) 

trace ("2", cb2 . getState () ) ; 
else if (evt. target. equals (cb3) ) 

trace ("3", cb3. getState () ) ; 
else 

return super, action (evt , arg); 
return true; 
} 

void trace (String b, boolean state) { 
if (state) 

t.appendText("Box " + b + " Set\n") ; 
else 

t.appendText("Box " + b + " Cleared\n") ; 
} 
} ///:~ 

tojL-ui.1 fi ^ill CheckBox Jlaall (jj-ii-a {-*! JLwJj trace () ^aj^UI fjis 
iappendText () 3 — SjjIJI o*^ Text Area j^ajc JJ jj^iuall |j* *JUj 
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...JRadio Buttons j^tjlt Jjji 

■ •« ■ -» f.\m—u,\ ^Jh J — i iAWT Cyu^a jjjIjII JjJ Jauj] l} Al ti-o l*JIja <jA 
(j__jjlj jljj Atj*?-. (jA^ii CheckBox _>^uc. £w»j Ja.1 i>j .CheckBox 

■iaj.ajS CheckBOxGrOUp Jxu c> lj»-aJ& JaJj j^aLa. Jj fl^aaJ cjLle 

...i .-Vl ujj uJI jV «ixiuij j^i (^Ic. CheckBoxGroup <_LuaII ^jL t^jis^ij 

. .j-j.il j JjJ *£■>*?-« Jii (^k. ChexkBox c3»*jN JjJ <>a»J £»*=>j j* »■>_»* J 

eljk Jfrbl AijU-» Ji true yi*. j^a AftjAs-JI ^ Jlxjll jljjl JaJ (jj^ 3 <J MWJ 

J j O* J^' JitoJ Jjl»J LoJJft j . ijiSlI CAj ,«3 «.UlUuI ^c Ji«-i->uirt Vj J tic j-«a-»ll 

.JaSJ jiiVl jjll ^it AjjSII sJA JjJaJ jjiui true 4-4jill ^jIg 

£d.lJ JaUSlI j>jj Aii Jta.^ j ijjJ_>H jl jjl f.lJaU AjjjS £uJa>u ^Jtill Jli»ll ^S fjiiu 

:ULlui ttljj'j IaI LoUj -uUi-o JSjju jpljl jj 

//; RadioButtonl.java 
// Using radio buttons 
import java.awt.*; 
import Java. appl et. *; 

public class RadioButtonl extends Applet { 
TextField t = 

new TextField ("Radio button 2", 30); 
CheckboxGroup g = new CheckboxGroup () ; 
Checkbox 

cbl = new Checkbox ("one", g, false) , 
cb2 = new Checkbox ("two" , g, true), 
cb3 = new Checkbox ("three" , g, false) ; 
public void init(){ 
t . setEditable (false) ; 
add(t) ; 
add (cbl) ; add (cb2) ; add (cb3) ; 

} 

public boolean action (Event evt, Object arg) 

{ 

if (evt. target, equals (cbl) ) 
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t.setText ("Radio button 1 ") ; 
else if (evt. target, equals (cb2) ) 

t.setText ("Radio button 2") ; 
else if (evt. target. equals (cb3) ) 

t.setText ("Radio button 3") ; 
else 

return super . action (evt , arg) ; 
return true; 
} 
} ///:- 

"Radio <*jil\j JLJI ^ Jia>V .Lis CjUa*JI J+ky -^'■■ijri 4jV jjjajll <Jj15 
•j^j" JjJ *6>s-J ^Ij^jVI A^jSII l^V button 2" 



. - - Drop -Down Lists AJUaII £21 jffl 

CjI jL_ja. 3 — fcjj»aj ^ »Jja.j IaiS jbSa.1 ^Jft ^%'iimll Jj^jf QJ* U& SjW^ <e*J 
Jj_uJ1 (jj ^ i i, a Aj-jij^ j fcj (Choice Jj^-sll ^ liU. 4*1 t£ji=kJj .SUaiw 

^ Jais s.ija.j ^oj5 Jiiil V] t&LuV <uV ^.Windows ^ combo box jjj^jIIj 

^J AsLjal j^iiuij iSAia^ ^jS 4cj*a-« £a Choice (Jj&*a\\ fVVtmiiit ^till Jli«]| ^j 

//: Choicel.java 
// Using drop-down lists 
import java.awt.*; 
import Java. applet.*; 
public class Choicel extends Applet { 
String [] description = { "Ebullient", 
"Obtuse", 

"Recalcitrant", "Brilliant", "Somnescent", 
"Timorous", "Florid", "Putrescent" }; 
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TextField t = new TextField(30) ; 

Choice c = new Choice () ; 

Button b = new Button ("Add items"); 

int count = 0; 

public void init() { 

t . setEditable (false) ; 

for (int i = 0; i < 4; i++) 

c.addltem (description [count++] ) ; 

add (t) ; 

add (c) ; 

add (b) ; 

} 

public boolean action (Event evt, Object arg) 

{ 

if (evt . target . equals (c) ) 
t.setText ("index: " + 
c. getSelectedlndex () 
+ " " + (String) arg) ; 
else if (evt. target, equals (b) ) { 
if (count < description, length) 
c.addltem (description [ count++ ] ) ; 

} 
else 

return super .action (evt , arg); 
return true; 
} 
} ///:- 
a iLjaj tttjLua.1 j>j t^ill jififoti j^^LiLull ^Sjll jl^LL TextField j>nh\\ ^jL 

li_ & v — s jAj taction () aLjUI ^ ^lill Ja^ijU String Jx«jj JAull J& 
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—List Boxes 4aSUI j^LL-a 

j—jc. A ajj/ ^^2 Uuj .Choice Jj&2\ cA^Li-a u& US AajHUI ^Li^ ■ «ft~~ 

Jc jlajg.^1 ^ AJa^ jjc LlSt BOX <»£UI tjj^-o Jjaj ijUii.VI (JJ^J*-a <Ju*£i 

J&\ Jte. jfclb CaJ I ili iiTjljLui.1 Sjc jljii-U juljM dl £WS tillJ JJ AiUil .SiaUll 

LjLlI «l£.jj uiL Ja is a 5 <A &£U1 j- -' '«- jl^ bj cjjjl I j| 

i String Ajjja-a Ju^,, <i jL-a* ^5Ja«j ,^1 getSelectedltems () 

.AjIc jiill S^lc-jj UjLli.1 »J (Jill 4c.jA3.all (j* jn-Tir. «.UJI "*!''< -; .lAjlaii.1 

j wajfr jUiiV sJilU £jJ>!l jiill ^IjaJ <4jf ^A juljlll yj AjJ-Vl 3K.tj.H 

I «l ta^Vm ^c^txt (^a jj^stofc <_iA^. jl AiL-bl ^Ifr i^bcluu Jjiall jiill ,jtf t<aJDUI 

A_j!uS ^11 ill (JjJI jtaJajj .action () aLjIsII *.le.siJ Jl csjJjs £jjj<&ll jiill 

:^3Jl5UI (Jjjlu-a £4 JjiUjII 

//: Listl.java 

// Using lists with action () 
import java.awt.*; 
import Java. appl e t . *; 
public class Listl extends Applet { 
String [] flavors = { "Chocolate", 
"Strawberry", 

"Vanilla Fudge Swirl", "Mint Chip", 
"Mocha Almond Fudge", "Rum Raisin", 
"Praline Cream", "Mud Pie" }; 
// Show 6 items, allow multiple selection: 
List 1st = new List (6, true); 
TextArea t = new TextArea (flavors. length, 
30); 

Button b = new Button ("test") ; 
int count = 0; 
public void init() { 
t . setEditable (false) ; 
for (int i = 0; i < 4; i++) 
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1st . addltem (flavors [count++] ) ; 
add (t) ; 
add (1st) ; 
add (b) ; 

} 

public boolean action (Event evt, Object arg) 

{ 

if (evt. target, equals (1st) ) { 
t.setTextC") ; 

String [] items = 1st. getSelectedltems () ; 
for(int i = 0; i < items . length ; i++) 
t.appendText (items [i] + "\n") ; 

} 

else if (evt. target .equals (b) ) { 
if (count < flavors, length) 

1st . addltem (flavors [count++] , 0) ; 

} 
else 

return super, action (evt, arg) ; 
return true; 

} 
} ///:- 
II j.*ii«-- 4iL-bJ ijj tjb jjll jjlt jSilU »jSi L«^j«i c^LuJI «-«UjJl ,j Ja^ti US 
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Controlling kJaiSJI 1 f_£*2ll 



...layout 



GUI f\ liJ t^t (> ULa. ^3 ^i>»J jjlt ji-aliJI £^ajJ l^JS ^.jSj ^ill ALjlall <_ifcaj 

«. i-iajJJ <~Tt jjlmn JbtjJjJ (JaI£ (J^inl S3«>« Vjl jrfS :4*-a (JaLuIL i"i-« ji,| 

tj — a Jaj — alt JS«j LjljjLtll ^ajjj JSjSj ^>a. t_iliijj .layout manager 
^lja.1— i layout manager V> jliVil l jj^» ^ jib cSlli ^l AiLiaj . j-Ji -LiLaj 
jj%ju ^tlb sislill i*J jjmj ^j lil 'V; ttjjjkiSI iisU J ^-jjJI jI*j! ^uH»1 AjLc 

i-i^l Jacj .Container i_L^JI <> jULi* Frame j Applet o^^l ^j 

(j-Jc. csj— 3ou j — a j 4 Components j^Lic jl^Jalj *ljia.l j* Container 

.4ilii-4 i'JUjU^.* jLuiL till ^4uii .pll setLayout () ^jjiall 

:.-i^-» n (J^Lull (jS-«J ^jjili jj^-ldl UjUA,'!! ^_jjA« C-iLuiSliuAj ^j L*aS ajiiuu 

. - .FlowLayou t 

.<Ujjlall (jjiiL ^jljJJ (JftjuiVI jajjlaui (Jiiii Ia^JC (I&aa (4ji*JI *■ jail ~" **; j^Ja. 

^—iJajj FlowLayout 3 «ji]I ii.1 J 1-.jVi-sM1 jaih jj^jj <Jtill Jli«ll ^i ^ j*i« 

ijrjj^ll ^ JjjVl 

//: FlowLayout 1. Java 

// Demonstrating the FlowLayout 

import java.awt.*; 

import Java . applet . * ; 
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public class FlowLayoutl extends Applet { 
public void init() { 

setLayout (new FlowLayout () ) ; 
for(int i = 0; i < 20; i++) 

add(new Button ("Button " + i) ) ; 

} 
} ///:~ 



- - .BorderLayou t 

e,—-*! (_^l ^iLialj ^.jSj LoJCj ,4jj£>« AiLlaj Ajjji^ (jjiaVia *jjl LjU^'.U jji» .Jth^i 

add (V 5 — Ljlall j»l.iaaJ edit L_ia.jjj tBorderLayout ? l.iadJj L« ^jl ^J 

"North", :*_jMI ^-.ill ^ — J id. jj Ja^jS String >-»*& Jib ^aB 

. "South 'V "East", "Nest", "Center" 

: VijUMI a- i«ill 1 3* „k ^till JliJI iitil 
// ; BorderLayo utl.java 
// Demonstrating the BorderLayout 
import java.awt. *; 
import j ava . applet .* ; 

public class BorderLayoutl extends Applet { 
public void init() { 

int i = 0; 

setLayout (new BorderLayout () ) ; 

add ("North", new Button ("Button " + i++) ) ; 

add ("South", new Button ("Button " + i++)); 

add("East", new Button ("Button " + i++) ) ; 

add("West", new Button ("Button " + i++) ) ; 

add("Center", new Button ("Button " + i++) ) ; 
} 
} ///:~ 
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...GridLayout 

j_Jij| .Aliill J l fr >l"it'i jll SAafc^lj jkJtfl Ai& 'constructor jUI j*ii 

//: GridLayoutl.java 
// Demonstrating the FlowLayout 
import Java . awt . * ; 
import Java. appl et. * ; 

public class GridLayoutl extends Applet { 
public void init() { 

setLayout (new GridLayout (7,3)) ; 
for(int i = 0; i < 20; i++) 

add (new Button ("Button " + i) ) ; 
} 
} ///:- 

.ItjU jjiVl £&B <£ <£& Jais Ijj Y . j slots ULiY \ ^jj 2QU1I 4 i* J 

. . .CardLayou t 

a JJ t<3Jb jj w lc Jiill ^Jftj 4 jljaJI ClliUaJ ^« Acj-4=tj Jfc UiU^'iU |^ (S_jiaj 

.(-Jtfia^ Jja. Jjj-li-a JJ JliiiVI 

. ]y\U\"\\\ j> .kaill I JA <_&* eUty Jx^il ^jjL ^Unclj jjiVl J^iJI 
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ft 



-..action () ASjjlail JjIju 



\—Ji\fthandleEvent () A—LjUl ^^J ^ < j.~\<~. ^ L» _ai_ Jj-^ _ic. 

.AajjIJI 4 _j, ^j s ji_yuj Even t >_ue *__] fJJ iLua. 

( 3 > _L1I o* ujl\ olft^*^. <i^ (action aLjUI _jj AsLu.yL) L_J _>_£, 

i_ji) -jl-_Vl t> ^y*-« -»-» -1--JI ^J IJJj • -> <_!__ dijja. .lit U j_v__il aJj _j]| 

»j___ £j_*. -^alj^l *iijl-l override JU_iJ V] _L_v Us (Ujj_j Sjiill t-^li-l 
£4_>] Aa.llq ^ _U_I c Component if **\Jt\ i___JI _y__i 4ijj_» jjlJI 

IjlJl _L_I_>- Uj-hVl ...I .4 if-vj ^ _4 jjLII JaUil £A«. ^1 Jjixll -__jj 

:action () 



U jjlftjiuil {^u ^ 


ASjjiall 


,L» jj— •« (jic (SAjttill tilJ—JI J^_ a_ .lift 


action ('Event evt, 
Object what,) 


(. It jj£_£5l aJJ L«_\c- i_jjj t£-l_U S-i»i'i-i .lift 


KeyDown ('Event evt, 
int key) 


_ \ft J^JiM f^ Loiic. _UJj tr-l__ C£Ail .lie. 


KeyUp (Even t evt, 
int key) 


.<_i^]| £jl-> JjSjjII J--I .iJc- 


lostFocus (Event 
evt, Object what) 


.ui^JI ^J JiSjiSI Jliiil ^ 


gotFocus (Event evt, 
Object what) 


llll_ul.i3.yil ~— ~l QJ— «ll <j— • »J— ' ki^h Jtoc 

.yjx 


mouseDown (Event 
evt, int x, int y) 


.y jx 


mouseUp (Event evt, 
int x, int y) 
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. JJ-ojaJI (J_jS Sjlul liLjaj JJC 



mouseMove (Event 
evt, xnt x, int y) 



mouseDown <Jj>>— a. 



i s ,Ull 



i i-%. . .i .^){7_ 



•UJ^ 1 LS^ 



znouseDragr (Event 
evt, xnt x, xnt y) 






mouseEntez- ('Event 
evt, int x r int yj 






mouseExit ('Event 
evt, int x, xnt y) 



:7CjJaljj Kjiii; JfLuiJ AJLLJI (JjJall ahVunl AjSjS ^USI JUall ,juj 

//: AutoEvent . j ava 

// Alternatives to action () 

import Java . awt . *; 

import Java. appl et. * ; 

import java.util.*; 

class MyButton extends Canvas { 

AutoEvent parent; 

Color color; 

String label; 

MyButton (AutoEvent parent, 

Color color, String label) { 

this. label = label; 

this. parent = parent; 

this. color = color; 

} 

public void paint (Graphics g) { 

g. setColor (color) ; 

int rnd = 30; 

g. fillRoundRect(0, 0, size () .width, 

size () .height , rnd, rnd); 

g . setColor (Color . black) ; 

g . drawRoundRect (0, 0, size () .width, 
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size () .height, rnd, rnd) ; 

FontMetrics fm = g.getFontMetrics () ; 

int width = fm. stringWidth (label) ; 

int height = fm . getHeight () ; 

int ascent = fm.getAscent () ; 

int leading - fm.getLeadingO ; 

int horizMargin = (size () .width - width) /2; 

int verMargin = (size () .height - height) /2; 

g. setColor (Color. white) ; 

g. drawstring (label, horizMargin, 

verMargin + ascent + leading) ; 

} 

public boolean keyDown (Event evt, int key) { 

TextField t = 

(TextField) parent . h.get ("keyDown ") ; 

t . setText (evt . toString () ) ; 

return true; 

} 

public boolean keyUp (Event evt, int key) { 

TextField t = 

(TextField) parent . h . get ("keyUp") ; 

t . setText (evt . toString () ) ; 

return true; 

} 

public boolean lostFocus (Event evt, Object w) { 

TextField t = 

(TextField) parent . h . get ("lostFocus") ; 
t . setText (evt . toString () ) ; 
return true; 

} 

public boolean gotFocus (Event evt, Object w) { 

TextField t = 

(TextField) parent . h . get ("gotFocus ") ; 
t . setText (evt . toString () ) ; 
return true; 

} 

public boolean 

mouseDown (Event evt, int x,int y) { 
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TextField t = 

(TextField) parent . h . get ("mouseDown") ; 
t. set Text (evt. toStringO ) ; 
return true; 

} 

public boolean 

mouseDrag (Event evt,int x,int y) { 

TextField t = 

(TextField) parent . h . get ("mouseDrag") ; 

t . setText (evt . toString () ) ; 

return true; 

} 

public boolean 

mouseEnter (Event evt,int x,int y) { 

TextField t = 

(TextField) parent .h . get ("mouseEnter") ; 

t . setText (evt . toString () ) ; 

return true; 
} 

public boolean 
mouseExit (Event evt,int x,int y) { 

TextField t = 

(TextField) parent . h . get ("mouseExit") ; 

t. setText (evt. toString () ) ; 

return true; 
} 

public boolean 
mouseMove (Event evt,int x,int y) { 

TextField t = 

(TextField) parent . h . get ("mouseMove") ; 

t . setText (evt . toString () ) ; 

return true; 
} 
public boolean mouseUp (Event evt r int x,int y) { 

TextField t = 

(TextField) parent . h . get ("mouseUp") ; 

t . setText (evt. toString () ) ; 

return true; 
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1 
} 

public class AutoEvent extends Applet { 
Hashtable h = new Hashtable() ; 
String[] event = { 

"keyDown" , "keyUp" , "lostFocus" , 

"gotFocus" , "mouseDown", "mouseUp" , 

"mouseMove" , "mouseDrag" , "mouseEnter" , 

"mouseExit" 

}; 

MyButton 

bl = new MyButton (this, Color. blue, "testl") , 
b2 = new MyButton (this, Color. red, "test2") ; 
public void init() { 

setLayout (new GridLayout (event . length+1 , 2) ) ; 
for(int i = ; i < event . length ; i++) { 
TextField t = new TextField() ; 
t. setEditable (false) ; 

add (new Label (event [i] , Label . CENTER) ) ; 
add (t) ; 
h. put (event [i] , t) ; 

} 

add(bl) ; 

add (b2) ; 
} 
} ///:- 

round rectangle (^Jito Jj1i*i»i<i ^j«jj paint () Sijiall lau iaits LS 

frlja.) j paint () 5 — S^IJI liUJ j«j j>j£i .jjS-ll (_yajc-j (J_jJa jjjaii size () 

u — la. ... A:eyUp j keyDown () jjiJI J*& 4jsjS ^ i> jLojj jjl £iUL 

l_i i^all (jk. I. «irt\l li& L^JiaJ .AUtOEVeilt 4-iuall Jc A]jJa« »_>kj etflL j»jSj 

<■« .^1 (jicj ttljjaJI Jxu Ji^i yJill iJjLs-»ll J^^ *Ijj=»I J?>J t> Hashtable 
.<iiiaJI lift o& oUjkx (jJc. ^jSaju ^ill TextField 
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U — *"»j i> Vjj statically (jSl^ JLSj _>^U*Sl »i& «.Lijj .■fr.i-.ii.v.i . ...U>; 
jtL-j^j l_-^c 4 — «ali tjiisij <J$J aLjIsJI eia, jL ^tii jSi iHashtable ^ 

j\ <_sLia] (j—lj ilaUjj j-ljaju tSljSf tAutoEveilt c> i^-la. .k»j i_iia. J\ *>L±y 

.^Uti Jliij lilli j«j PjjJs <JS jjjju j4j"j event 5ijii-a«ll ^ i_ijLa_o i\..<\.. t i «w 
j keyDown i3j — ^ i>"» u_&»i lW2LJI <je ^ <JiiaJI ^lau ^ill ^11*11 Li 
(j—JI \j—£$* jjiJI «JA (> JS f .iiiuuj .MyButton uii-all ^ ... Jteyt/p () 
^-i Jj_^._y> i_&l j-— iJ J L-^j . ? Vl 8JS_3B ^-Jl JZ&l parent j~**l\ 
get () 3_L_>UI ^j Hashtable h >^j*JI ^Jc. ^ji^i lAutoEvent 
.ajluLlJI string ijjU^II Almlmi IaajjJS He Object JA \j£$* (-^J^> J& 

■ TextField t>^ »jW^l f^ ^^ ^String 
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Windowed cA ijjhffl UjS * L_&] 

■ ■ -Appl i ca. ti ons 

? j sj windowed program siaLu g-U_^ *Lij) JJ ^tku u^-Vl c> jjSS ^i 

,i_J j 4 «i a i n ^lc AijJJ elujj .lie ' «h~ - ^ ti"J 

dialog Jj—*- cJM J ' — ^j menus ^— jIjS ts _ k j ,.nki sJati t*lli«j jl jSajj 

...Menus ^^20 

• applications olinWill 
: (#*j tMenuComponents j>?-»M > '«ml l t> 4Jki* .Lid <*jj .*?._£ j 
>c> ali Frame jUaJ _>j-aic ^le. A^la iajji :MenuBar . ^ 

A jejill fjljsllj drop-down menus aJjiJI fjljsll jJ t> :Menu .Y 

.sujbmeiius 
.a-jU ^Jc. ^ia.j j*-aic J£«jJ :MenuItem .V 
3 «^Lc ^ U»"ij Menultem i> cj5*5u j*j : CheckboxMenuItem . £ 

Ijjlall «^olj_>JI pluuL ajSiul sjljlll pLmjJ ^jlt (Jlia£ 

//: Menul.java 

// Menus work only with Frames. 

// Shows submenus, checkbox menu items 

// and swapping menus. 

import java.awt. *; 

public class Menul extends Frame { 
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String [] flavors = { "Chocolate", 

"Strawberry", 

"Vanilla Fudge Swirl", "Mint Chip", 

"Mocha Almond Fudge", "Rum Raisin", 

"Praline Cream", "Mud Pie" }; 
TextField t = new TextField("No flavor", 30); 
MenuBar mbl = new MenuBar () ; 
Menu f = new Menu ("File") ; 
Menu m = new Menu ("Flavors") ; 
Menu s = new Menu ("Safety") ; 
// Alternative approach: 
CheckboxMenuItem[] safety = { 

new CheckboxMenuItem ( "Guard" ) , 

new Che ckboxMen ultemf "Hi de ") 

}; 

Menultem[] file = { 
new MenuItem("Open") , 
new MenuItem("Exit") 

}; 

// A second menu bar to swap to: 
MenuBar mb2 = new MenuBar () ; 
Menu fooBar = new Menu("fooBar") ; 
Menultem[] other = { 

new Menultem ("Foo") , 

new Menultem ("Bar") , 

new Menultem ("Baz") , 

}; 

Button b = new Button ("Swap Menus") ; 

public Menul () { 

forfint i = 0; i < flavors . length; i++) { 
m. add (new Menultem (flavors [i] ) ) ; 
// Add separators at intervals: 
if((i+l) % 3 == 0) 
m . addSeparator () ; 

} 

for(int i = 0; i < safety . length; i++) 

s.add(safety[i] ) ; 
f.add(s) ; 
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for(int i = 0; i < file, length; i++) 

f .add (file [i]) ; 
mbl.add(f) ; 
mbl . add (m) ; 
setMenuBar (mbl) ; 
t . setEditable (false) ; 
add ("Center", t) ; 

// Set up the system for swapping menus: 
add ("North", b) ; 
for(int i = 0; i < other . length; i++) 

fooBar. add (other [i] ) ; 
mb2 . add (fooBar) ; 

} 

public boolean ha ndleEvent (Event evt) { 
iffevt.id == Event. WINDOW_DESTROY) 

System, exit (0) ; 
else 

return super . handleEvent (evt) ; 
return true; 

} 

public boolean action (Event evt, Object arg) 

{ 

if (evt . target, equals (b) ) { 
MenuBar m = getMenuBar () ; 
if(m == mbl) setMenuBar (mb2) ; 
else if (m == mb2) setMenuBar (mbl) ; 

} 

else if (evt .target instanceof Menultem) { 
if (arg. equals ("Open") ) { 
String s = t. get Text () ; 
boolean chosen = false; 
for(int i = 0; i < flavors, length; i++) 

if (s. equals (flavors [i]) / chosen = true; 
i f ( I chosen) 

t.setText ("Choose a flavor first!") ; 
else 

t.setText ("Opening "+ s +". Mmm, mm!"); 
} 
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else if (evt. target. equals (file[l] ) ) 

System. exit (0) ; 
// CheckboxMenuItems cannot use String 
// matching; you must match the target: 
else if (evt. target. equals (safety [0] ) ) 
t.setText ("Guard the Ice Cream! " + 
"Guarding is " + safety [0] .gets tate ()) ; 
else if (evt . target, equals (safety [1] ) ) 
t.setText ("Hide the Ice Cream!' " + 
"Is it cold? " + safety [1] .getState() ) ; 
else 

t.setText (arg. toStringO ) ; 

} 
else 

return super, action (evt , arg); 
return true; 
} 
public static void main (String[] args) { 

Menul f = new Menul () ; 

f. resize (300, 200) ; 

f.show() ; 
} 
} ///:~ 

.for Aik. l jAiii add () aaijU! e-lcjaul £* 2*y. — js 

UUxo-ul £i\j&$a 4iji«i« yi CheckboxMenuItems _>j-aUc eLiiL Lid hA 

■ other j file cM ji,^<M a^j&j f.^i\ (jiis Ljjdj ^safety 

JiiiJI (jLu ai\ ,Jc. <jUjJl MenuBars ixu & (jj>-aic. *L*j| ^ g^li^l li& ^jj 

(J_S (jl ij_jS 4 LaiLa <il&4j .Ajijii 4la>. jj gt*U_)JI jjSj Liit ajljsll <L_>J«t (Jjj 

j — « i_kl> Menu j^aic. JSj iMenus _>oUe sjc t> <_il> MenuBar j.nir. 

>-J — *=■ ts-^j CheckboxMenuItems j Menultems j~»1 ic. Si_& 

^5_a l g IjiVi tj^^aSI t> OjSj MenuBar _>«Uc ^j«;q ^L Luioj -cs^ Menus 

■ setMenuBar () AijiJI fhVi.nU JlaJI ^UjJI 
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.Lpli- ^ ^IjSlI Ai^i AjSj ^jajj U.i*j fJ L, igetMenuBar () 
I ^_S1 .fSjj ijji i> Jd ^i Li 4-3JS ^^j ^StsJI ,> «uL JjVl AkjU dl j^lj jsj 

0- ^JJ^ 1 c> ^ -5-i_H 6* ^ ii^=" ^Lity ^tiaj L, <J£ L^J JIUI |j* ^^ 
5_Ljoll p.t. i-^-1 .. I o — « Vij .Frame i-i^JI (> djjj_£]| ^ Applet ■ '-ni l 

4 SjjLII p.LiiL Ijjil ^ jftu, .cJILl-sJ oali. jjb eLijL ^jSLj, i jj-aliJI ^.^1 inj t () 

*IcJj_J ? J t-Ua^v. jJjijj JjJaJI Ja-ull ,> ^j^c. *luj Igu.a fj^j tma XII () 

J "T>"' ■ " <^&1 tSJLuuj jj^l ^ cjLa-ojjJI ^ »Lu!j Lc Ua, _>»Vl ^ *te> * . show () 

...Dialog Boxes Jj*JI JjjLL* 

.AjL^VI SJJUll ^Ift Jiwaliill S JA ^SIJSS^ ^ ^liJI jjjtfl o^ M*- 

^ ^l^iiuiVI s_plj LpSl tialjill Cjliuki ^ "»J&i -^'■-'< JjaJI ^ii-a (jU Jju LiSj 

. lIlL»-«j jj]| 
i_i i-oll Q-o ja.1 -Laj _jfcj iDialog <-ij-oll <>» liujjjll i_i%j jlja. (jj-lina *Lwj)| 

• Frame i-Luoll J Window 
f j— f! j' 'f — j'j* Jajj" >^>*j u' Dialog < «mtt o^yV i Frame <■ \>s>\\ o&uj 

. jLjjLiu L»ji tillJ lacL» (jSl i cursor «_>">»ll j^jj 
iit — jj) layout manager Ja — Jaaj j — jo» Jj-^. (jji—L-a J_Slj 
J action () ^l.s'i ml j— S-«j <*i j-> ((^IjlJI lajh^r^ BorderLayout 
^-JjjLSI ^ Uiii^ k^Iu, ^ill jja-jll Pyr ill .djI^Vl Ml*-J iiaiidleEven t ^ 
£li*j o^ W r IM?OIV_DESri?Oi , iijJaJI J>-^ jj& aj\ ja ha^dl eJSvent 
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.dispose () ^LjUl elcsUj lilljj -Lii 

U ; U^'.ti f |lV v „Aj) jSj A Q—. <Jl_J> jIj*. Jj^-a *Liib Jtill JUI ^ ? yiM 

J Sj .ToeButtcm <Ju-a£ 3ij*J Aa^UJI JjjVl £ljjt t> (Gridiayout 

Ol—c-ljij li_u jj-i ?!!l« JS JL«J ,^1 yiaJ Uaj fUuii Jja. jUal ^j} pjL jj 

JjjL tje "o" ji "x" Jj jjiij'i «jfcj ^ <> ts^ ^L"=-b '^-^ LJ 'blank 

; 1 \ll /Jc aj£j (JS .lit I ofl in (JjJfill 

//: ToeTest.java 

// Demonstration of dialog boxes 

// and creating your own components 

import java.awt.*; 

class ToeButton extends Canvas { 

int state = ToeDialog. BLANK; 

ToeDialog parent; 

ToeButton (ToeDialog parent) { 
this. parent = parent; 

} 

public void paint (Graphics g) { 

int xl = 0; 

int yl = 0; 

int x2 = size () .width - 1; 

int y2 = size () .height - 1; 

g . drawRect (xl , yl, x2 , y2) ; 

xl = x2/4; 

yl = y2/4; 

int wide = x2/2; 

int high = y2/2; 

if (state == ToeDialog. XX) { 

g.drawLine(xl, yl, xl + wide, yl + high); 

g . drawLine (xl , yl + high, xl + wide, yl) ; 

■ r 

if (state == ToeDialog. 00) { 

g.drawOvalfxl, yl, xl+wide/2, yl+high/2) ; 

} 
} 

CtLjkJl LaJI <Ldu, 
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public boolean 

mouseDown (Event evt, int x, int y) { 
if (state == ToeDialog. BLANK) { 
state = parent. turn; 

parent. turn= (parent, turn == ToeDialog. XX ? 
ToeDialog. 00 : ToeDialog. XX) ; 

} 
else 

state = (state == ToeDialog. XX ? 
ToeDialog. 00 : ToeDialog. XX) ; 
repaint () ; 



return true; 



} 



} 

class ToeDialog extends Dialog ( 

// w = number of cells wide 

// h = number of cells high 

static final int BLANK = 0; 

static final int XX = 1; 

static final int 00 = 2; 

int turn ~ XX; // Start with x's turn 

public ToeDialog (Frame parent, int w, int h) 

{ 

super (parent , "The game itself", false); 
setLayout (new GridLayout (w, h) ) ; 
for (int i = 0; i < w * h; i++) 

add (new ToeButton (this) ) ; 
resize (w * 50, h * 50); 

} 

public boolean handleEvent (Event evt) { 
if (evt. id == Event. WIND0W_DESTR0Y)- 

dispose () ; 
else 

return super . handleEvent (evt) ; 
return true; 
} 
} 
public class ToeTest extends Frame { 
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TextField rows = new TextField("3") ; 
TextField cols = new TextField (" '3" ') ; 
public ToeTestf) { 

setTitle ("Toe Test") ; 
Panel p = new Panel () ; 
p. setLayout (new GridLayout (2,2) ) ; 
p . add (new Label ( "Rows " , Label . CENTER) ) ; 
p. add (rows) ; 

p. add (new Label ("Columns" , Label . CENTER) ) ; 
p. add (cols) ; 
add ("North" , p) ; 
add("South", new Button ("go") ) ; 
} 

public boolean handleEvent (Event evt) { 
if(evt.id == Event. WINDOW_DESTROY) 

System . exi t (0) ; 
else 

return super .handleEvent (evt) ; 
return true; 
} 

public boolean action (Event evt, Object arg) 
{ 

if (arg. equals ("go") ) { 

Dialog d = new ToeDialog ( 
this, 

Integer .parselnt (rows.getText () ) , 
Integer .parselnt (cols.getText () ) ) ; 
d.show () ; 

} 

else 

return super, action (evt, arg); 

return true; 
} 
public static void main (String[] args) { 

Frame f = new ToeTest () ; 

f. resize (200, 100) ; 

f. showf) ; 
} 
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} ///:~ ~~ ~ '- 

^i-J <Ji\ <-i-JI J\ jA^ ToeButton « «.^t hinj t JliaH ij* ^j iaJb US 
4_ft ^j-s J-L-iSj *Lis] J| ^L ja_, . ToeDialog .k^l t> ^ji, J ^^ 
o— - jpSlI J=s ,i& J 'ToeDialog ^ VI ToeButton >-aJ& .i ^-..,. i ^^ 

.JSL&JI 
r"-JJ 'J-3 51 Jj*- &*>* r"^ ^J 'pJ-jH ^1 J* *A<& paint () AL>1I U 

(> (3*=^W V jt ?J ii djja. 4/nouseDown UijLJI .i w.- i, sjili jjij JJ3311 ^ 

4j — 1S11 aAcc ^Ijz.U jjll lii Uj*j fjL .jjll AJU. Ai^vilj jjll SjbU ? ti j> *ij«J 

"« ji « jj . 
• o j x cjjj 

JjjVl o- <a.ti=oU laLaL fJ L tlua. tbj. .kj^ j^i ToeDialog <■ i^.11 ^L U 
t-^?- </ Shj^ ^ 50 ^ij U-j=^ jjjii fJ L ^ tGridiayout UiU^W ,J\ 
yjlJI ^Icju-^U iia f j£ handleEvent () jL LiJ Jiatf ■ Jjjfrl uHj» 
j .'.'M ts — ^ <*% L" WIND0W__DESTR0Y ilitaJI ^Jc. dispose 
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...Javal . 1 J^yt (>i AWT kf&A 

j^—S j»Jsj J ^Jll lijJaJI £Jj*J Ja XalS Ijjjsu *!_)>] Javal . 1 J^oj\ ^ f> 

' j'7-H £ jj ull « lual i»Sa .bjjjS LJu Jali ^ («jl*J U^ L?^J i3jt-"J' jli»^M 

tj;- -* ■-* ^jyaliftj SOUJTCeS _pL-a« ju-i\ir- £* (J-alxJJ ^Jj-al tluaj 4a_jj1I (_LijjC. 

j a cs aj*. JuiLu JLi Jk. djl.ia.Sll Jauj p"»i L«S .<JLil.ia.VI t> listeners 

setSize () o* V-ii 'i3j^' c-t-**^ t^ ^IjiH^I *\j*k »jj^I ^jiLdll ^ulS US 

Java a « JJ *jj L«ijc. cJiial tjj** <1 (J-&** ^* J* J resize () Lipl ^-^i 

•Beans 

guljjuJ £__« 4 jial j35l jjLoxiJ A^jJill AFlfT <u^* fC-^ »JJ^I iufLJI Cj_>ijil Uiia 



... New Event Model JjJaJI djJaJJ gJj*j 

■ J \<ii\a i_i uaJ tills, iuu JS JAu *JJJ .dj^a. £.13 ^JjajII lib ,j (jj£^ (JS1 (jSjJ 

j <"_■ cilli] .JjjaJI Ija jJtij jsl J listener a-Aim* ^_jL tiij.ia. j-ja ^ii L-iiej 
*-u uu 1l4j iiijlj ajL jinir. <jc SjLjc event listener d^ia, ><'«< JSj 

4U>iiilj a in ma Ji i-iic eliil J* gL^i^S 4l»C. tdjl&la <J£ tilJil .interface (>ala 
4 JJjiall elclJ uil; tfea uiill A jUr- j>— JJJ .dl.1— aJl IJ fe £.lL ^U (ciSI QjLull u 

Jb_^ (J— Ioj XXX <V ««ujs pj ^ill Jj^JI ojS- ^i addXXXListener () 

.x. uli ii nil lllOaJI 
jj (^—Ic Vi w.rtti lliia. JoUSJV JJiaJI til-iaJI £J>" pl^iu.1 AjLS ^JIjII Jli*ll j^sjJ 

: sj^ill j* J>»ill j- 4 ^ujli«j 
CiLjkntl UajJI AluiLi 
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//: Button2New.java 
// Capturing button presses 
import java.awt.*; 

import j ava . awt . event .* ; // Must add this 
import Java. applet . *; 

public class Button2New extends Applet { 
Button 

bl = new Button ("Button 1") , 

b2 = new Button ("Button 2") ; 
public void init() { 

bl.addActionListener (new Bl () ) ; 

b2.addActionListener (new B2()); 

add(bl) ; 

add (b2) ; 

} 

class Bl implements ActionListener { 

public void actionPer formed (ActionEvent e) 

{ 

getAppletContext () .showStatus ("Button 

1 ") ; 

} 
} 
class B2 implements ActionListener { 

public void actionPer formed (ActionEvent e) 

{ 

getAppletContext () . showStatus ("Button 

2"); 

} 
} 

/* The old way: 
public boolean action (Event evt, Object arg) 

{ 

if (evt. target, equals (bl) ) 

getAppletContext () . showStatus ("Button 1 ") ; 
else if (evt. target, equals (b2) ) 

getAppletContext () . showStatus ("Button 2") ; 
// Let the base class handle it: 
else 
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return super. action (evt, arg) ; 
return true; // We've handled it here 
} 

*/ 
} ///:- 

: jjjiuall AiLil jk in it () aLjUI ^c o^lja-J ^j csill 

hi . addActionListener (new Bl () ) ; 
b2 . addActionListener (new B2 () ) ; 

a, Ufii ^jSijj. ^ill j^sjpJI (je jjll jjsu addActionListener () *i;_>UU 

J JiJJJ ajSu 4jli.lj <-ijiua (jC Sjbc ^^i £2 J Bl 1-ijiujaJI Lot . jjJI li& jni>'<n Jjc 

»j_ja.jll ^Ljlall jjk. ^>iaj yjllj interface ActionListener V^jN 

.act ionPer formed () 
£* Ajjliu l^jj i-A^JI jj-Vl Ja.1 faction Performed aL^I 3JaL>j (jlj 
Ijj I «Jj i-jj*. cjill U 4ij« l^ji tile. t_ia.jjj ^Ij action () 4-tpsll aSj^jUI 

Jjjajl -LuS pl^jjj lAJUjlall si$J ,_uiLaiVI t-insll jljbuj j* (ji&jllj 'j>j1ui (J^^ «ili^ 

Event and listener £ . <um JJ JaLxjfj dij*Jj 

" -types 

tj_>_m & a.rtti ^—Sl AJVT 4_i&JI iIjI jjla £ua. jjjxj ^i jSIs iliiLui UjSi US 

(j — « oIojj iluaj removeXXXListener () j addXXXListener () 

J * «* XXX ju L^ail Jaaitiui . l) jS< (41 ^ Ajuiliall ( Jj«<Tiia«H JaLajl i—iii. jl AlLjal 

3 SjjiJI J i£ J i «A LjU J=j u,j A 1U J £ v s 

.addFooListener (FooListener fl) 
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YeA 



iJaJI 1 JA jkftJj y^l iUjJUJI 






Button, List, TextField, 


ActionEvent 




Menultem, and its derivatives 


ActionListener 




including CheckboxMenuItem, 


addA ctionListenerQ 




Men u, and Pop up Men u 


re mo veA ctionListener( ) 




Scrollbar 


A djustmentEvent 




Anything you create that 


AdjustmentListener 




implements the Adjustable 


addA djustmentListener() 




interface 


removeAdjustmentListener() 




Component and its derivatives, 


ComponentEvent 




including Button, Canvas, 


ComponentListener 




Checkbox, Choice, Container, 


addCo mp onentListener() 




Panel, Applet, ScrollPane, 


removeComponentListener() 




Window, Dialog, FileDialog, 






Frame, Label, List, Scrollbar, 






-iFextArea, and TextField 






Container and its derivatives, 


ContainerEvent 




including Panel, Applet, 


ContainerListener 




ScrollPane, Window, Dialog, 


addCon tainerListenerf ) 




FileDialog, and Frame 


removeCon tainerListen er() 




Component and its derivatives, 


FocusEvent 




including Button, Canvas, 


FocusListener 




Checkbox, Choice, Container, 


addFocusListenerf) 




Panel, Applet, ScrollPane, 


removeFocusListener( ) 




Window, Dialog, FileDialog, 






Frame Label, List, Scrollbar, 
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TextArea, and TextField 






Component and its derivatives, 


KeyEvent 




including Button, Canvas, 


KeyListener 




Checkbox, Choice, Container, 


addKeyListener() 




Panel, Applet, ScrollPane, 


r emoveKey Listener () 




Window, Dialog, FileDialog, 






Frame, Label, List, Scrollbar, 






TextArea, and TextField 






Component and its derivatives, 


MouseEvent (for both clicks and 




including Button, Canvas, 


motion) 




Checkbox, Choice, Container, 


MouseListener 




Panel, Applet, ScrollPane, 


addMo useListener() 




Window, Dialog, FileDialog, 


removeMouseListener() 




Frame, Label, List, Scrollbar, 






TextArea, and TextField 






Component and its derivatives, 


MouseEvent (for both clicks 




including Button, Canvas, 


and motion) 




Checkbox, Choice, Container, 


MouseMotionListener 




Panel, Applet, ScrollPane, 


addMouseMotionListenerf) 




Window, Dialog, FileDialog, 


removeMouseMotionListenerf 




Frame, Label, List, Scrollbar, 


) 




TextArea, and TextField 






Window and its derivatives, 


WindowEvent 




including Dialog, FileDialog, 


Windo wListener 




and 


addWindowListenerQ 




Frame 


remove Windo wListenerf) 




Checkbox, 


ItemEvent 




Ch eckb oxMen ulte m, 


ItemListener 
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n 



Choice, List, and anything that 


addItemListener( ) 




implements the ItemS electable 


re mo velte mListenerf) 




interface 






Anything derived from 


TextEvent 




TextComponent, including 


TextListener 




TextArea and TextField 


addTextListenerf) 
remove TextListener () 








JaLaJI aCAl (jj5L« ixu JS ^ji 2U.^N . ,<\A.S, 



(jjUl 1 JA JjS (> iAjfrlJI ilJa&l 


£j£a!I Juj 


AdjustmentEvent 


Adjustable 


ContainerEvent, FocusEvent, 
KeyEvent, MouseEvent, 
Componen tEven t 


Applet 


ActionEvent, FocusEvent, 
KeyEvent, 
MouseEvent, 
ComponentEvent 


Button 


FocusEvent, KeyEvent, 
MouseEvent, 
Componen tEven t 


Canvas 


ItemEvent, FocusEvent, 
KeyEvent, 
MouseEvent, 
ComponentEvent 


Checkbox 


ActionEvent, ItemEvent 


CheckboxMenuItem 


ItemEvent, FocusEvent, 


Choice 
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KeyEvent, 






MouseEvent, 






ComponentEvent 






FocusEvent, KeyEvent, 


Component 




MouseEvent, 






ComponentEvent 






ContainerEvent, FocusEvent, 


Container 




KeyEvent, MouseEvent, 






Componen tEven t 






Con tain erEven t, 


Dialog 




WindowEvent, 






FocusEvent, KeyEvent, 






MouseEvent, 






Co mp onen tEven t 






ContainerEvent, 


FileDialog 




WindowEvent, FocusEvent, 






KeyEvent, MouseEvent, 






ComponentEvent 






ContainerEvent, 


Frame 




WindowEvent, 






FocusEvent, KeyEvent, 






MouseEvent, 






ComponentEvent 






FocusEvent, KeyEvent, 


Label 




MouseEvent, 






ComponentEvent 






ActionEvent, FocusEvent, 


List 




KeyEvent, 
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MouseEvent, ItemEvent, 
ComponentEvent 



ActionEvent 



Menu 



ActionEvent 



Menultem 



ContainerEvent, FocusEvent, 
KeyEvent, MouseEvent, 
ComponentEvent 



Panel 



ActionEvent 



PopupMenu 



AdjustmentEvent, FocusEvent, 
KeyEvent, MouseEvent, 
ComponentEvent 



Scrollbar 



ContainerEvent, FocusEvent, 
KeyEvent, MouseEvent, 
ComponentEvent 



ScrollPane 



TextEvent, FocusEvent, 
KeyEvent, 
MouseEvent, 
ComponentEvent 



TextArea 



TextEvent, FocusEvent, 
KeyEvent, 
MouseEvent, 
ComponentEvent 



Text Co mp onent 



ActionEvent, TextEvent, 
FocusEvent, 
KeyEvent, MouseEvent, 
ComponentEvent 



TextField 



ContainerEvent, 



Window 
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WindowEvent, 
FocusEvent, KeyEvent, 
MouseEvent, 
ComponentEvent 



"ii st en er' ,3 LJSll 4iLil ^ i" "Event <*1S1I i_iia.j ii*iaJI t-L^ ^J iit .^ 



3Li. ^Uau Jis .t*Ll2iL ueji ^38 iid.^1 J> U&lj ALUI A^ljll jyijL ^3 .Y 
mouseMoved () *Lj^\ tjsljJI _y-jill UjSI tillil tSjlill CjI£j=>. tje < " <-> j^ 

.MouseMotionListener ^.IjlL A^laJI 
£* dllJSj oj^*" t 4 ^^i*' -listener class ^aluall i-iwa ji-o^ jjoijl .V 

31 1. .^ «l f J 3 j!^j ^ "add" <_iLiU 3 =^Lklt A-ijLlI 

.addMouseMotionListener () 

listener {-& ^1 cA* ?.lj <£!— jfl ja_jsj« c*L_jk. i-i^jjJ « *l$ i)/ 

: interfaces 



*4*>J>d> 


£«iubJI A^aIj 


actionPerformed(ActionEvent) 


ActionListener 


adjustmentValueChangedf 
A djustmentEvent) 


A djustmentListener 


componentHidden(ComponentEvent) 
componentShown(ComponentEvent) 
componentMoved(ComponentEvent) 
componentResized(ComponentEvent) 


ComponentListener 
Co mp on en tA dapter 


componentAdded(ContainerEvent) 
componentRemoved(ContainerEvent) 


ContainerListener 
Container A dapter 
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ri£ 


focusGained(FocusEvent) 


FocusListener 




focusLost(FocusEvent) 


FocusAdapter 




keyPressed(KeyEvent) 


KeyListener 




keyReleased(KeyEvent) 


KeyAdapter 




key Typed(KeyEvent) 






mouseClicked(MouseEvent) 


MouseListener 




m o useEntered(MoweEvent) 


MouseAdapter 




m o useExited(MouseEven t) 






m o usePressed(Mo useEvent) 






m o useReleased(Mo useEvent) 






m o useDragged(Mo useEvent) 


Mo useMo tionListen er 




mouseMoved(MouseEvent) 


MouseMotionAdapter 




window Op ened(Windo wEvent) 


WindowListener 




w in do w Closing(Win do wEven t) 


Win do wA dapter 




win do w Closed(Win dowEvent) 






window A ctivated(Windo wEvent) 






win do wD eactivated(Win do wEvent) 






windo wlconifiedfWindo wEvent) 






windo wDeiconified(Windo wEvent) 






itemState ChangedfltemEven t) 


ItemListener 




text ValueChanged(TextEvent) 


TextListener 





Text Fields V*" 51 Jj^W o-aUJI Jll*B 2J& SieL ?_&*> & J ^ (J^kiS 

iSjj^aJI AWT :i U&t ->vl*— l; tSllij 

//; TextNew.java 

// Text fields with Java 1.1 events 

import java.awt. * ; 

import j ava . awt . event .* ; 

import Java. appl et.*; 
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public class TextNew extends Applet { 
Button 

bl = new Button ("Get Text") , 

b2 = new Button ("Set Text") ; 
TextField 

tl = new TextField (30) , 

t2 = new TextField (30) , 

t3 = new TextField (30) ; 
String s = new String () ; 
public void init() { 

bl . addActionListener (new Bl () ) ; 

b2 . addActionListener (new B2 () ) ; 

tl . addTextListener (new Tl () ) ; 

tl . addActionListener (new T1A () ) ; 

tl . addKeyListener (new T1K() ) ; 

add(bl) ; 

add (b2) ; 

add(tl); 

add (t2) ; 

add (t3) ; 

} 

class Tl implements TextListener { 

public void textValueChanged ( Text Event e) { 
t2 . setText (tl . getText () ) ; 

} 
} 
class T1A implements ActionListener { 

private int count = 0; 

public void actionPerformedfActionEvent e) 

{ 

t3. setText ("tl Action Event " + count++) ; 

} 
} 

class T1K extends KeyAdapter { 
public void key Typed (KeyEvent e) { 
String ts = tl. getText () ; 
if (e.ge tKeyCh ar() == 
KeyEvent. VK BACK SPACE) { 
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// Ensure it's not empty: 
if( ts. length () > 0) { 

ts = ts.substring(0, ts. length () - 

1); 

tl.setText (ts) ; 

} 
} 

else 

tl.setText ( 

tl.getText() + 

Character. toUpperCase ( 
e . getKeyChar () ) ) ; 
tl . setCaretPosition ( 

tl . getText () . length () ) ; 
// Stop regular character from appearing: 
e. consume () ; 
} 
} 
class Bl implements ActionListener { 

public void actionPerformed(ActionEvent e) 

{ 

s = tl. getSelectedText () ; 
if (s. length () == 0) s = tl. getText () ; 
tl . setEditable (true) ; 
} 
} 
class B2 implements ActionListener { 

public void actionPex formed (ActionEvent e) 

{ 

tl.setText ("Inserted by Button 2: " + s) ; 

tl . setEditable (false) ; 
} 

} 

public static void main (String[] args) { 

TextNew applet = new TextNew(); 

Frame aFrame = new Frame ("TextNew") ; 

aFrame . addWindowListener ( 
new WindowAdapter ( ) { 
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public void windowClosing (WindowEvent 
e) { 

System . exi t (0) ; 
} 
}); 

aFrame. add (applet, BorderLayout . CENTER) ; 
aFrame. setSize (300,200) ; 
applet . init () ; 
applet . start () ; 
aFrame. setVisible (true) ; 
} 
} ///:- 

J_*i]| ^A ma £o_i j — i& TextField t3 _>-aiJ! q}«>;Vi ^3 .a <uL h* Jia.V 
{Z}—u> AjL^jiuj .TextField tl j>-ax£i oA*l\ listener action 

.IkSi enter rtuu h»ih .lie. p'l.mll \'m> ^j3 
pj—»i Tl ^«j utJU .*j QiKnu (jiMOjjw »jt TextField tl j ■-•■-<! edlUij 

(-ija.1 Jl LJjla^JI x-ua. Jjjauj ajLa T^i?" a^i1ul«II LI it2 Jj tl i>« (>eull »■■''; 

J_j* J*a.V .inner classes ^jkl^ll tjji^all ^mini sjjli j^lc. JUull li& ijajjj 

i^SjD ^liljffl UluJI ^i -dL 
class Tl implements TextListener { 

public void textValueChanged(TextEvent e) { 

t2.setText (tl . getText () ) ; 
} 
} 
. J-Jljc. 3_J jjj L^—dl J_>^jll ^Ic jcUj L» ( ri ^JJ Ch^i t2 j tl o\* 

' « ■rtll (j-JJ J >!> Jatifcll ^lita <_L-a ^3 j^aiD j^V i£*! Ait jA c<lli ^ '/;■■■»_; 

^ij — «ll ^ iiiiS jis .fexibility *ijjA j* SJj^aJI AC/T A.»*\j JaaiL j*a!j 

^1—SaJ iU AjJaJI g- j>ull ^i Li (J-Ujj <iljLJ ^jjUll Ji-Jill *ljaJ ^Ic lj*x* ^j^ill 
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J\ jj; ■■■I* ^ajJ ^^Ml Jll«ll j .s^Ja.j AJLjla pltiui'V V] tilia. t*ljLi <_iia. ji AiLi»y 

//: DynamicEvents.java 

// The new Java 1.1 event model allows you to 
// change event behavior dynamically. Also 
// demonstrates multiple actions for an event, 
import java.awt.*; 
import j ava . awt . event .* ; 
import java.util.*; 

public class DynamicEvents extends Frame { 
Vector v = new Vector () ; 
int i = 0; 
Button 

bl = new Button ("Button 1") , 

b2 = new Button ("Button 2") ; 
public DynamicEvents () { 

setLayout (new FlowLayout () ) ; 

bl . addActionListener (new B () ) ; 

bl . addActionListener (new Bl () ) ; 

b2 . addActionListener (new B()); 

b2 . addActionListener (new B2 () ) ; 

add(bl) ; 

add (b2) ; 

} 

class B implements ActionListener { 

public void actionPer formed (ActionEvent e) 

{ 

System, out. println ("A button was pressed") ; 

} 
} 
class CountListener implements ActionListener 

{ 

int index; 

public CountListener (int i) { index = i; } 

public void actionPer formed (ActionEvent e) 

{ 

System. out. print In ( 
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"Counted Listener " + index) ; 

} 
} 
class Bl implements ActionListener { 

public void actionPerformed(ActionEvent e) 

{ 

System, out. print In ("Button 1 pressed") ; 

ActionListener a = new 
CountListener (i++) ; 
v. addElement (a) ; 
b2 . addActionListener (a) / 
} 
} 

class B2 implements ActionListener { 
public void actionPerformed(ActionEvent e) 

{ 
System. out. println ("Button 2 pressed") ; 
int end = v.sizef) -1; 
if (end >= 0) { 

b2. removeActionListener ( 
(ActionListener) v. elementAt (end) ) ; 
v. removeElementAt (end) ; 
} 
} 
) 

public static void main (Stringf] args) { 
Frame f = new DynamicEvents () ; 
f. addWindowListener ( 
new W indow Adapter () { 

public void windowClosing (WindowEvent e) { 

System. exit (0) ; 
} 
}); 

f. setSize (300,200) ; 
f.show() ; 
J 
} ///:- 



Objk*ti Lutjil iludu 



Creating Applets and Windows JdjMj ^ila^jJI ?LJuj 



rv> 



IAJIjJI JaUilU (j^iaiJJ JIU I JA gj SjJiJI 4-»l$ll j>&I 
Button b2 jjll i>« (jjfcfll'nill i—iia. jl 3iL-a] AjLiC ^j5 ijjJijJI JJ4JJ *U3 .Y 
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j& j-la-u jLiuVb Visual Programming £u>«JI Z+*jA\ 



.Visual Basic «— SjVl *± — uull ci^jj&L i£jii jlju-a] UJJJJ 
* « 

^ilw Borland Delphi o-* U"'^" 1 ' 1 ^jj* *^j»> ^^ <^j^-al 

LJLa. Cllui& iiimnfl ,-uiLuiVI ^Ajll ilul£j) 4jj_>a1I tuIjjII - j - ■ -" ^ /«JljJI (J*?^ e-JJ 

.(Java Beans 



(ZUjkdl LajS iLdu 



Java and Visual Programming ZtSjJI 4**jJIj Ik* frf 

J * -" W (Jj£jL__« LJlc-j .(eJ_>« (J^>j CAjjfLall cJ-LMJ aJJ laifti A^_a_)l5l llllj.il al^lutUj 

L 3_il JA JI jxajill jJjjj application builder oj^jII Jlj fjLj t£J>«jJI 

.(Jjlall lift «.Lujy 
J j t«-J J^)JI fLaJ^ kJtS (jjSj (jJ liLiijAJ Je IgJ^la] j ClLijLall ■'-■■■ AjIaC U-lia 

.properties 

- ; - ■ ^■'^ ^ jc. Ujy^j ajjj tLjajl behaviors tjJjLall j* 3£.j*aw« ja 

.Events dil^L 



...Java Beans liU oLu* 



• Java Beans lil?. d\ nit i j^-a^uL* cmj^ 3 0° ^5hj* *^J ^j^«j l^W- ^*J <iia>\jl 
(J_a.l jj « jj «j3 (^1 ajIjS JJ ^a.laj (jj^J lAj "■ '"* | o 0, »jW fc Bean <&*■ <_£j 

<t 3j_Ul 4jj4 uu Ai|_^ Jc ^■■■; jJi»J *■!_»] J* ^J ajSlji jeill Jja«jSI »(«^U .4jLijJ 

applica tion builder Hn^ jW »IjI j^j ^\ j* iLjUl ^.1 jV 
a «jjU J event liiia. jl property Aj-aLi. AjujIJI si* cijt£ lil Lojs ttool 

.ordinary method AjjIc 

•■-. I ;-..-,« jUiiV *jM W*k-M AijUl pljai.1 ^j 

.xxx ^VIj ALali. (JS1 isetXxx () j getXxx () :o£*iA *^) & • ^ 

■4 '.<>j t AjSlaitll AlaUJI JaJ t> t^LLuJI ALSjJI jJ Siia-«ll ALjiaSI ^l^aauil ^lo . Y 

. "ge t " 0- ^ "i s " flJiiJ L-JI 
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tUlijSi jjll iijLuuiull AiiJh ^jaii iitiV Bean 4mt JSj iv-aLaJI 4I1LJI (jjUl .f 

.public ^alfc l*j£l 
1 «Uj A^ij jjkj .listener £au*JI 5ijl> ^IjooJ i-^i^m «1jIjl>5U a+u^L . i 

j addFooBarListener (FooBarListener) 
ilii_aj| AaJUJ removeFooBarListener (FooBarListener) 
built-in Uj-u ajuJI djIoa^U <jL«j (jW>" s^l <^j -FooBarEvent 
t\ iJul tdjL_L»L q SI tiiiU.Uia.1 iut listeners tjawijdl j events 

Jj ua)ll qa JliuVI iic. V^-jis £ ^jII cjV jUdl o- J&\ (jc. JjVl ^Ja5jll -^jy 

Ji aib USj -tjjlall olwi ^ 51aU. Java 2 . 1 J^yi ^1] Java 1 . 

■-''j* ■■■'<» "se t " j "get" *iL±>J ^ (3al^l Ja»t t> cl£ oljjjiSlI <_dc.t ^L Jtfl 

.Bean W*. J) U j^L» Jjjajl <^J l£j tAja^JLuotfl 
:<i>iuu Bean <uua. pLij)f aLLJI juL-ajll ^l^luil JVl lv ' < -j 

//; Frog. Java 

// A trivial Java Bean 

package frogbean; 

import java.awt.*; 

import j ava . awt . event .* ; 

class Spots {} 

public class Frog { 

private int jumps; 

private Color color; 

private Spots spots; 

private boolean jmpr; 

public int get Jumps () { return jumps; } 

public void set Jumps (int newJumps) { 
jumps = newJumps; 

} 

public Color getColorf) { return color; } 

public void setColor (Color newColor) { 
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color = newColor; 

} 

public Spots getSpots () { return spots; } 
public void setSpots (Spots newSpots) { 
spots = newSpots; 

} 

public boolean is Jumper () { return jmpr; } 

public void set Jumper (boolean j) { jmpr = j; 

} 

public void addActionListener ( 
ActionListener 1) { 

} 

public void removeActionListener ( 

ActionListener 1) { 

// ... 
} 

public void addKeyListener (KeyListener 1) { 
// ... 

} 

public void removeKeyListener (KeyListener 1) 

{ 

// ... 

} 

// An "ordinary" public method: 

public void croak () { 

System, out. println ("Ribbet! ") ; 
} 
} ///:~ 

Jj iaJI £ua. jjj&i si* j .class '-i'-a cp 'jWc- Bean <&*■ J* 04 ^j' -k^ 

3Ll» uull g-lubj .(jjWI (5&k t> ^1 Ifcd) Jj*-ajll <£*i Vj ^private Ha\*. Ijjs 

.jumps, color, spots, jumper :<^a q^L^JA q\a Aja^LLua'il 
3_l«aLaJI ^J (jiij j* internal identifier ^lil iia-«ll j—l o^ -k*^ 
4>_*j V L_i& UJUJ ^.1 "JL Ju33 jumper ^ U i JjVl 1^*311 ctfUll ^a 
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j ActionEvent ^ a l^-JbJUw Bean — 5 o-^i <#-& djl.i_*.Vl ' — «1 

■KeyEvent 
Bean * u*JI q « <■ j*S>croak () 4jjIucVI 4jujUI elL iLa^L dj£u Ijjit 

■ Aj^Mju-al 4j*uii Jj\ £A (jjiljJjVj ipubllC <Ac 4l}jla 5JaLuUJ IgiV 

^/KT nL Bean Info ^ fa Jj «v* II 

...Intro spec tor 

.4_^.jaJ| oL-jIuJI (j« jr ij*i Jc Ijj^ilj 3j».jl (j^ Bean ^jjia. '.'*> m ^jL«c. jjjuu 
3 iji-» *l — isl t> application builder di^\ *U; »bi ulo2 jt <_iajj 

^—1] jUill jjj) event handlers <— ii=JI Cil^J^j property sheet 

■ {Bean 3;j;-*N j^n«ll ji«Jill 
tJava 1 . 1 Jj — ^o)!l £-« <-ui Jll ireflection o"^*^ ^1-aU. jwuaj 
ijj J Bean * — yfvll -U5LJU Ja. J& ^cLu La _j*j .(Jjq <i t im (3_>t» aj.«?> ' il ■ fri^L 

(jJI o-ISxjVI 4*JU. iiUiV *L*uJI sjL-VI f*l ^.i "jU ^Bjll ^9j .^3j»ll V«jJI 
o' — j t*>" <j •'\'&«i >^1 -Beans 4j#aJI ^ J=J (> j* Java 1 . 1 jl^uayi 
0— — * ^J JvLk (j« tSJ^' i_iil£j iBean ■*■&*■ ^Liijl ajL»c. o&u ajiL (jjilull .jLi 

• Bean *JJf»JI »i* lijl.ia.1j oajL-oi. .ilaJ JaJ 

— « o' — ^ M u^*y ls^ Bean A. nj^U 4lu>U3 "U^lj fUae.1 JJ lata, ^uuu j-II^jj 

Lfj — SaJ t?illj IntrOSpector t-i^JI ^IjaoJj cJlSi jij .JLjJ (JSjSj l^ljauJ 

li_fc j — i> jjjau Ja2 ^i .static getBeanlnfo () All^l aL>U J& 
Beanlnfo j ■ n\r . ^L^jj t_i — ■-alt Ljlj^iuL ^jSis i^LLJI aLjUI JJ <_ii-all 

• Bean %iiaA\ »iA ililAvlj Jjiaj (j n'l i <tv (j& CjLajLu Jft tjj^i 
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J^ &V Introspector <-i — .-all flAiU £££ jtuiju ^IIjII J1UI <^i fjlu* 

//; BeanDumper . j ava 

// A method to introspect a Bean 

import Java. beans. *; 

import j ava. lang. re fleet. *; 

public class BeanDumper { 

public static void dump (Class bean) { 
Beanlnfo bi = null; 
try { 

bi = Introspector. getBeanlnf o ( 
bean, Java. lang. Object .class) ; 
} catch (IntrospectionException ex) { 

System. out. println ("Couldn't introspect " 
+bean . getName () ) ; 
System, exit (1) ; 

} 

PropertyDescriptor [ ] properties = 

bi . getPropertyDescriptors () ; 
for(int i = 0; i < properties. length; i++) 

I 

Class p = 

properties [i] . get Property Type () ; 

System. out. println ( 

"Property type:\n " + p. getName ()) ; 
System. out .println ( 

"Property name:\n " + 
properties [i] . getName () ) ; 
Method readMethod = 

properties [i] . getReadMethod () ; 
if (readMethod != null) 

System . out .println ( 
"Read method: \n " + 

readMethod. toString () ) ; 
Method writeMethod = 

properties [i] . getWriteMethod ( ) ; 
if (writeMethod != null) 
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System. out. print In ( 
"Write method: \n " + 
writeMethod. toString () ) ; 
System . out. print In ( "================== 

=="; ; 
; 

System . out .println ("Public methods: ") ; 
MethodDescriptor [] methods = 

bi . getMethodDescriptors () ; 
for(int i = 0; i < methods . length ; i++) 

System. out. println ( 

methods [i] ,getMethod() . toString () ) ; 
System . out .println ( "====================— " 

); 

System . out .println ("Event support: ") ; 
EventSetDescriptor [ ] events = 
bi . getEventSetDescriptors () ; 
for(int i = 0; i < events. length; i++) { 
System. out. print In ("Listener type:\n " + 

events [i] . getListenerType () . getName () ) ; 
Method [] lm = 

events [i] . getListenerMethods () ; 
forfint j = 0; j < lm. length; j++) 
System. out. print In ( 

"Listener method: \n " + 
lm[j] . getName () ) ; 
MethodDescriptor [ ] lmd = 

events [i] . getListenerMethodDescriptors () ; 
for(int j = 0; j < lmd. length; j++) 
System . out .println ( 

"Method descriptor: \n " + 
lmd[j] . getMethod() . toString () ) ; 
Method addListener = 

events [i] . getAddListenerMethod () ; 
System. out. print In ( 

"Add Listener Method: \n " + 
addListener . toString () ) ; 
Method removeListener = 
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events [i] . getRemoveListenerMethod () ; 
System, out.println ( 

"Remove Listener Method: \n " + 

removeListener . toString () ) ; 
System . out.println ( "=====—============= " 

); 
} 
} 

// Dump the class of your choice: 
public static void main (String[] args) { 
if (args. length < 1) { 

System, err. println ("usage: \n" + 

"BeanDumper fully, qualified, class ") ; 
System, exit (0) ; 

} 

Class c = null; 

try { 

c = Class . forName (args[0] ) ; 
} catch (ClassNotFoundException ex) { 

System, err. println ( 

"Couldn't find " + args[0]); 

System, exit (0) ; 

} 
dump (c) ; 

} 
} ///:~ 
JL-«c.Vl «_i_l&t J aib fjis BeanDumper . dump () aLjUI cjli Jia^j US 

.j_i3 \ i \U gr ■> n 1 «^jcj iBeanlnfo j"»jg *l«jj Vjt JjUj ^k «^jjlk«ll 

jV. i -^ ^e. CiUjlxx <iUac.l ,Jc. .icluu ^jl\ Beanlnfo <-L-a]l ^jL elcSLuL 

a ^jjUti j i .1 .Bean il li * ^ *L) J j ks 

i_i mi\ jjij <j£ J»hj Ajw -k=^i» Introspector . getBeanlnfo () 

■ *. jjj-.tt ^_1.> J, AL.o 4_ia cJa^u J i_iaj (^ill ol£*ll O* 1 Introspector 

■inheritance hierarchy 
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4_JjiuM ^1 — a.jli fj-Jfci getPropertyDescriptors () A — hJJt\ Li 
aLjUI eleJU jl«j Li. Alalia. JS ^j iPropertyDescriptor o^L^i 
.*_JL«LJ cjj— k ts — ij »jjj*» fj c?^ 1 '-i^ 51 ^V get Property-Type () 
ip\j-ji\ AJujJb i^UJSj igetName () ^1-iijJj 3Ii*aL\ <J£ ^.1 ^le. Jj*-aaJI t&Lojj 
f> Jij .getWriteMethod() i-JuS& M>.Aj getReadMethode () 
.Aji\jA\ AhjLi\ juiiil -ul^iiu.1 l jl«j Method ji^o g-LjL jlSLLJI jtiLjJbll 
? ^-ij getMethodDescriptor () 3_Jjjyi j] — a t£.Lll JjJall a^jIIj Lt 
■4 fl*j j^-aLjjJI »j — » j> j .MethodDescritor j*Ai*l\ 4ijju-a« £L.jL 

.<UJ <cUJaj Jjaljall Object Ji-aJC (jic Jjin-JI 

^1— a.jLi getEventSetDescriptors () A—LjUl ^jSi nijljaiu ifuuILj 
jl_ajy 1$ — L» d ^LiJ o^j -EventSetDescriptors j*Ai*l\ AijL^> 

(jj__l>j »«^4 uuJI lljj jjdlaJI t imti Jjjlaj ilistener £-&Lulo]Ij (j-aliJI i ii nil 

»j_ft ^„.j«> A cULj BeanDumper (jJijill JaSu dua. s^-aWJI i_ii».j AiLi] 

.(JjLjLuII 

:JSuwll Jij Frog <■ «>nll (^Ic. BeanDumper gtAijJI Jjij&jj Ci«3 IJI jVl 
java BeauDuinper frogbean.Frog 

class name: Frog 
Property type: 

Color 
Property name: 

color 
Read method: 
public Color getColor () 

Write method: 
public void setColor (Color) 



Property type: 

Spots 
Property name: 
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spots 
Read method: 

public Spots getSpots () 
Write method: 

public void setSpots (Spots) 



Property type: 

boolean 
Property name: 

j umper 
Read method: 

public boolean is Jumper () 
Write method: 

public void set Jumper (boolean) 



Property type: 

int 
Property name: 

jumps 
Read method: 

public int getJumpsO 
Write method: 

public void set Jumps (int) 

Public methods: 

public void setJumps (int) 

public void croak () 

public void 

removeActionListener(ActionListener) 

public void addActionListener (ActionListener) 

public int get Jumps () 

public void setColor (Color) 

public void setSpots (Spots) 

public void set Jumper (boolean) 

public boolean isJumperf) 

public void addKeyListener (KeyListener) 

public Color getColor () 

public void removeKeyListener (KeyListener) 
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public Spots getSpots () 

Even t support : 
Listener type: 

KeyListener 
Listener method: 

keyTyped 
Listener method: 

keyPressed 
Listener method: 

keyReleased 
Method descriptor: 

public void keyTyped (KeyEvent) 
Method descriptor: 

public void keyPressed (KeyEvent) 
Method descriptor: 

public void keyReleased (KeyEvent) 
Add Listener Method: 

public void addKeyListener (KeyListener) 
Remove Listener Method: 

public void removeKeyListener (KeyListener) 



Listener type: 

ActionListener 
Listener method: 

act ionPer formed 
Method descriptor: 

public void actionPerformed (ActionEvent) 
Add Listener Method: 

public void addActionListener (ActionListener) 
Remove Listener Method: 

public void 
removeActionListener (ActionListener) 
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1 - '*"*- Sjl ill _jim$a (Jja- » j j» ' i -i SjjIj p-ui^h *)& ULiS e-LiiLi ^Jtill JUaII .J .jiiu 

.^iLill Jauij ^ "Bang! " 3-»K]| ^^Ja SjUll U,.^ ?J £ L^c-j t .iljajj 

(_^a3 >-=»=> J C ?*> (jl) ^iLu»j '^Jjlj SjjWI ^a. j^A Lkjjjju liljl^Jj ( J&\ (j^aiL-aaJI 

.Sjlill hii>i ^jc jfl faj ■ ■■ (fiill (j-aill 

//; BangBean. Java 
// A graphical Bean 
package bangbean; 
import java.awt.*; 
import j ava . awt . event .* ; 
import java.io. *; 
import java.util.*; 

public class BangBean extends Canvas 
implements Serializable { 

protected int xm, ym; 

protected int cSize = 20; // Circle size 

protected String text = "Bang! "; 

protected int fontSize = 48; 

protected Color tColor = Color. red; 

protected ActionListener actionListener; 

public BangBean () { 

addMouseListener (new ML () ) ; 
addMouseMotionListener (new MML () ) ; 

} 

public int getCircleSize () { return cSize; } 
public void setCircleSize (int newSize) { 
cSize = newSize; 

} 

public String getBangText () { return text; } 
public void setBangText (String newText) { 
text = newText; 

} 

public int getFontSize () { return fontSize; } 
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public void setFontSize (int newSize) { 

font Size = newSize; 

} 

public Color getTextColorO { return tColor; 

} 

public void setTextColor (Color newColor) { 
tColor = newColor; 

} 

public void paint (Graphics g) { 

g. setColor (Color .black) ; 

g.drawOval (xm - cSize/2, ym - cSize/2, 
cSize, cSize) ; 

} 

// This is a unicast listener, which is 
// the simplest form of listener management: 
public void addActionListener ( 
ActionListener 1) 

throws TooManyListenersException { 
if (actionListener != null) 

throw new TooManyListenersException () ; 
actionListener = 1; 

} 

public void removeActionListener ( 
ActionListener 1) { 
actionListener = null; 

} 

class ML extends MouseAdapter { 

public void mousePressed (MouseEvent e) { 
Graphics g = getGraphics () ; 
g. setColor (tColor) ; 
g.setFont ( 
new Font ( 

"TimesRoman", Font. BOLD, fontSize) ) ; 
int width = 

g. getFontMetrics () . stringWidth (text) ; 
g . drawstring (text , 

(getSizef) .width - width) /2, 
getSizeO .height/2) ; 
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g. dispose () ; 

// Call the listener's method: 
if (actionListener .'= null) 

actionListener . act ionPer formed ( 
new ActionEvent (BangBean . this , 

ActionEvent . ACTION_PERFORMED, 
null)) ; 

} 
} 

class MML extends MouseMotionAdapter { 
public void mouseMoved (MouseEvent e) { 
xm = e. getX() ; 
ym = e. getY () ; 
repaint () ; 
} 
} 

public Dimension getPreferredSize() { 
return new Dimension (200, 200); 

} 

// Testing the BangBean: 

public static void main (String[] args) { 
BangBean bb = new BangBean () ; 
try { 

bb. addActionListener (new BBL()); 
} catch (TooManyListenersException e) {} 
Frame aFrame = new Frame ("BangBean Test"); 
aFrame . addWindowListener ( 
new WindowAdapter () { 

public void windowClosing (WindowEvent 
e) { 

System, exit (0) ; 
} 

}); 

aFrame . add (bb , BorderLayout . CENTER) ; 
aFrame. setSize (300 f 300) ; 
aFrame . setVisible (true) ; 

} 

// During testing, send action information 
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// to the console: 

static class BBL implements ActionListener 
I 
public void actionPerformed(ActionEvent 
e) { 

System, out. print In ("BangBean action") ; 
} 
} 
} ///:~ 

3 — $a.ljll \ , jifit ^ j_ h BangBean <-i >-oll <j ja «cllaaiLo i_jaj (_sill ^\ ja$\ 

^ j"? (j— 1& Jj — —aJI jjikJI (^U sbi (jlialj J t^ '^* -Serializable 
jt j_ju ndljj iserialization ajLIuuII fl.iiiu.lj BaiagBeaii i> ^jL«j1**B 

piaj — uVI <-ii — a addActionListener () A_Ljyi <jL_ l«b J Ji_a.V 
J— it i-J^j t* 5 — ■*« f^ 1 ^ j»jSj j*j .TooManyListenersException 

^ — jjj ^BangBean j ^'m JI jS_>< ^i o^l t^j f^ '*J^' J J ^ | » i ^j f>j2> L»-ii&j 
J — »aJI 3 ai u>- S: " 1— *iic actionPerformed () 4_Ljl»ll elcSL_J 

ActionEvent j ■ nir. *1 — Jul ^L tiua. il»jiu jjc. actionListener 

j 

.JjJ> (j* lil&ll aJJJJj laJUJuJI l^jlSljaJ -Hjull all tojlill c^TpJj Li-lJCj .Ai^ 

.j — «ljVl jia — " JMa. t> {j-«lj_>JI li* jW^-^j "^ r}^^ main () AiUil cii .lilj 
<.main () 3 — ij_>Ul ^ s'lini ijla t jjjAjjjI <iu t>uuo Bean ^jjjsJI (jj£j Lujc UjL 
*lj — >] t> IjjSaj 1*jj W^k fj* 3 Bean JS ^i main () fl-iiiJ ^itll j> ,j£l 

■ l^jlr. aj_>jui jluit 

BangBean j m'ul l £— *i»jj Frame J — U *L£jU U& main () aLjUI j»j2j 

j in\*\ \ ^ — « ActionListener Ay — uJI j — u-aiJI Ja $_>j Uj*j »jis .a,Ui^ 

•ActionEvent dAiaJI ij^ ,Jc Jj5 3jiO ^ 4JL.J ^.LLJ BangBean 
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...Packaging Beans CtLuaJI ^jJaj 

j tAjj_)*ll (ffJ^JI Cllj.il <Cjjl2t-a t>u^a Beai3 ^-Mf^ t^J tJfc&UaLijAj (JjSj jjl JJ 

ts _ifr c^jisj JAR i-iLo (jc Sjljc ^j t^juiUSll Bean 4n;->ll ^jjL*. j*>^ » ^jj jl 

.Bean aausJI Aajtf c_iL> ^1 AaLjaj Bean <_ijiua ^jxa. 

:ma.ni.f" est file **£U\ <-»L .ala^a (juij <J Jar g-»(jjj V": <^11J -i*j aS 
jar cfm BangBean. jar BangBean.mf bangbean 

.<a£UI t_iL ^J ja BangBean . jnf" J tlua. 
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xjIu ujj i Thread ^j uuilL ajcjsII »l^«ll &ja qa *-&$* JS /<^u>j 

,4j Luali CPU 5JI" i J fti«j t.iinji (JS tj^j £-*'_W^ frLiJJ 
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Mai tl Threading flJ£L*L, %SJ* plf* ^1 g*ljdl p^jyi ' " " 

j <-. jjl it process t-\j^\ a :i_ LjUjSI jjiwj dLLtJ juLJI ,j* ^Liill oi* jjc 

jji__iiJl iuiajt L«l .Aj L-aU. address space ajjjc- eLi»a t*lLoj <_sjjsjj ^>Ijjj 
t j_& sj ja ^multitasking operating system fW-JI sji«ia 

.cjSjll jjaij ,^5 l5^aLj_)j| plj?»j O* _>"■ Jyi2 tS^ *J^ <Jj*-uU 4-alajl 
.4jjaljia AjJjiJJ <_iuUj »J& i^Vioj (jl JJa.J f.l^a.'j/ (jS-aJj 

^.Multithreading (_i_uiUill A — iii*j (>« jjljill i> jiSJI ^Jc J_a*-a»JI (jiu 

3 *ai ^l^'l AlJJ Vj '(><=Li. j,V no jl I * 1 Vi I lila-aljjj qa La (-js- -*»fijJ 0' -^-** a ij SijS 
JS". ■ .. « J^.*i (J- 4 *^ 4^_Aj ' J v ""*^ J' ^JaJLl Jafi_^ t inij) eluuj i-^'i^ «j lillii ,^alj_^ll 

.j-jjlJJjll «-aU_^ll )JC. 



^-;j *\Vl inn Cil j ->! J f L_uu) i^ ft n j 

...kUiutfl 

CPC7 «JL_*JI (J^UU (_ilLSi ^jJI CjULmJI (ji«J el jaL ^jL L>aLijJ Up] ,J (jijj&l 

,3. l ? -i ...^ 1 ^j^C. £JxJj fWun^l l^laj (J*L>U ti JtxLijJI li* jlj tlla. ^jj-aSl JJ 

•2U| |,..n jjic. \;°'" ^^ J*'' jLjiiL) ajSj (_5Jll Jtill (Jliall (^ LaS 

//; Counterl.java 

// A non-responsive user interface 

package cl4; 

import Java . awt . * ; 

import java. awt. event. *; 

import j ava. applet. *; 

public class Counter 1 extends Applet { 

private int count = 0; 

private Button 

onOff = new Button ("Toggle") , 
start = new Button ("Start") ; 

private TextField t = new TextField(lO) ; 
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private boolean runFlag = true; 
public void init() { 
add(t) ; 

start . addActionListener (new StartL () ) ; 
add (start) ; 

onOff. addActionListener (new OnOffL () ) ; 
add(onOff) ; 
} 

public void go() { 
while (true) { 
try { 

Thread. currentThread () . sleep (100) ; 
} catch ( Inter ruptedExcept ion e) { } 
if (runFlag) 

t. setText (Integer. toString (count++) ) ; 
) 
} 
class StartL implements ActionListener { 

public void actionPerformed(ActionEvent e) { 

go () ; 
} 
} 
class OnOffL implements ActionListener { 

public void actionPerformed(ActionEvent e) { 

runFlag = ! runFlag; 
} 
} 

public static void main(String[] args) { 
Counterl applet = new Counter! () ; 
Frame aFrame = new Frame ("Counterl") ; 
aFrame. addWindowListener ( 
new WindowAdapter () { 

public void windowClosing (WindowEvent e) { 
System . exit (0) ; 
} 
}); 

aFrame . add (applet, BorderLayout . CENTER) ; 
aFrame. setSize (300,200) ; 
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applet . init () ; 

applet .start () ; 

aFrame. setVisible (true) ; 
} 
} ///:- 

(.j-Jj f — is TextField t gj count j|j«il 4jLJI A^jill ^jj ?j Sjj «Vji.t. 
juS.5 laU. jli ^aljll <jj) ■ Thread s^ _>-»»■* ■!»£_>> J m*j g^lj sleep () 

J— Ji U « f. Wl i n<il l j^JUJI t . , 1 ia j)tt Zkjiua ^jkiin't dljli t£U)i*a Jliijj (JjS (j* ■'■■■! j'll 

*b.jS_J p_i Thread. currentThread() 5-JLjjJJI f |ji3 «b t*k*ljjj 

.Ljjuyjll IJA ^k sleep 

„lij u,vi tjj a sleep () A L^UI J £*L J 1 ^j jy, ^[ 

^ji, qc. t-i^LiJ ^LL ^»jj V <ut (> ^ejll ^ InterruptedExecution 

Jji £ (jJj (^J^Jjlj. li* (jL olai JSj tgo ^Aljlall £& Start jjll Jai-iia .liej 

Jjij — ui JalSjj — ul <1U. ^i ^SjjLII sis, qj£j U^jc. <it ja lilli <j '.'.'-^ j '■^■^ ■ i-;'i 
go () J ^A AjajsaJI ^K^ull ,jSl .Jjj^ 1 ^ ^J*J (J>^ CPU gH«ll Jj «4>1J 

u* — i if — ^ 1 — « '^ — #*j^ ^ — «ijj t?— * *"' ^ r - W— & , - i — ji g. ^JJ u— J 
fH ^ lm U <il?^Ujj t3l«juj t(jjiS/l ^A g^jj ol a ctionPer formed () 

Cijll ^aii ^j tl^Lic.1 jUjj ^j jIjajluVI Ifcdr. go J c?* ^* V"^' aKAJI 

(j—SajoIj il^ Lc. *.l^jj ,> actionPerforflied () o^-uS ^ ^ja._>ll l^lc. 

gjWi .n"i tjl go ^JjJsill ALjlill -l-^".,.l. jjU j"1.IU a.U-..„^l ^ . ^ *..,.« ^a.|j 

i^. Threads t_iuiUill jjj Ua. ^jsL .illil .(jjajll (j-ij ^ ojjI£* ^ jjSj <J CPC7 

(JSl (JjaJ ^Sj .AjSj ^4 1^ ja. i .naj) <JS *.Uaclj jljaJI ,=5 ' * It ;fl «JI*aSI U-lic .jUTi.mj 
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' * ' Mul ti Threading ^Ij^Jj <hJ* ^ yl} g*ljJI etfJn 

?!! *bVlj ^JUill <> J& 1-iu.Ull Jj £*4" f*-^ ^ Wjj 

program jp-aUjJI ( -u<uf>i j;-— '' ^ jjjj <_juUj]I j.i*j jV <uLaJI c&clkiuili jSl 

cJuJj 4__c.Laj f^cj resources balancing _pL-aJI AjjIj^j design 

...4J£t,iJJ tJA d*^ fJj ^JJoLu 

a , ^a nil x ^ .i_i uUill ^.IjaijjLj Counterl . Java g^UjJI ^Ki« Ja. ^jWinrt 

' ' -;«B; 4__i-aUJI run () aL^>UI Jib (go () if* »Jja.>JI ASlsJI (_sl) Ajc_jill 

li__& *.! Jul aLuJ Uaij ajjj n jinjilt (Jaxj Start jj l-i* ■ hi aAuuuJI »jiy LaAic. j 

:JaJI 

//: Counter 2. Java 

// A responsive user interface with threads 

import java.awt.*; 

import j ava . awt . event .* ; 

import Java. appl et. * ; 

class SeparateSubTask extends Thread { 

private int count = 0; 

private Counter2 c2; 

private boolean runFlag = true; 

public SeparateSubTask (Counter2 c2) { 
this. c2 = c2; 
start () ; 

} 

public void invertFlagO { runFlag = 
! runFlag; } 

public void run () { 
while (true) { 
try { 
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' sleep (100) ; 

} catch (InterruptedException e) { } 
if (runFlag) 

c2. t.setText (Integer. toString (count++) ) ; 
} 
} 
} 

public class Counter2 extends Applet { 
TextField t = new TextField(lO) ; 
private SeparateSubTask sp = null; 
private Button 

onOff = new Button ("Toggle") , 
start = new Button ("Start") ; 
public void init() { 
add(t) ; 

start . addActionListener (new StartL () ) ; 
add (start) ; 

onOff. addActionListener (new OnOffL () ) ; 
add (onOff) ; 

} 

class StartL implements ActionListener { 

public void actionPerformed(ActionEvent 

e) { 

if(sp == null) 
sp = new SeparateSubTask (Counter2. this) ; 

} 
} 
class OnOffL implements ActionListener { 

public void actionPerformedfActionEvent 

e) { 

if(sp .'= null) 
sp. invert Flag () ; 

} 
} 
public static void main (StringU args) { 

Counter2 applet = new Counter2 () ; 

Frame aFrame = new Frame ("Counter2") ; 

aFrame . addWindowListener ( 
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new WindowAdapter ( ) { 

public void windowClosing (WindowEvent 
e) { 

System, exit (0) ; 
} 
}); 

a Frame . a dd (appl et, BorderLayout . CENTER) ; 
aFrame. setSize (300,200) ; 
applet . init () ; 
applet . start () ; 
aFrame. setVisible (true) ; 
} 
} ///:- 

pi ijj pjj Lojjj i&jja plc&uil »SjV iStart JJ V" < \i AJakluull ajL LoJJCj (jVI 

Counter2 »iis_*JI i-Jk ^U\ -nj tSeparateSubTask <-i ^Jl t.Wi 

L-»ijft <uls <4ttl t SeparateSubTask _>^ul\ .>£> oa>j ^ ^ LiJ ia.V 
j - rtiwH J— a.lJ runFlag J-j-aj jt J mi ^-h on/Off ~\ *■« « *- -■•- ji 
..Uuiij (_iajSll J j^oiuVI i.i . njiH jLoj tillj iuj .SeparateSubTask 
Thread i-i — i-all Iuuj ^lui^j jjc SjW 6 - j*a SeparateSubTask <-i-all L»l 
i^-j Jj — ?-j^l go j^Jj o^ y run %Aj 'constructor <j^ £•* 

■ Counterl .Java ^JjjJI 
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...6JA4H jjLuS^H ASjjUiA ^Vl^rtJJ 

ajijj .^*« ■ ~ * pLjia Jja. jjjSj <■ . alj AJiiuui 3.1a. j 4jl£ jua.j i .tmjii gJj^H jW^' U^i 

(j_lj oAia-j entity -Usaum S.ia.j (Jjjji i£lliA> (jjul 4j| L»Jj .(jih* CJSj ^jfl JJa.j J-«J 

resource j ' ■ " *^ u«iJ al vVi.hIj tj,jM?im<i ij£-ia.j j»Ljl a K Ao j jjSsjII IjJ JjLsj 

t j_a jj_— J*JI jl (jl£xll (jati J c>«jl?JI <ljL=mJ tjL-aiJi »j3j jjl Jlo H^SjU t>"*J J 

(j__« _£ Si fhvii.il cdjliob ujS^>a multithreading tu^Uill ajj^u £* cj^l 

.tllijll (_>aij J \« «W ^ij«B (JJlSJ ahVl.nlj (j-VJ^ ' .'"'J' 
jj) l...— -) 1 jj— « ' ^J Ja — «J Jc. 1-JjLiajll 2-i-Ja.lt> cJL>^' l> "^"^ ^ «^"J 

,_j ^ i^jUitw jualio Jl Jjjuajll AjUc <J«J »jSj cilil jliicl J&J -^« SjSlillS 

t ia aa (jjlaJI cJ^Li. (> SjSlill Jl Jj*<ajll Aj^i fjiij ipriva te |>ili -k*J t> 

< ■ ...»i <jS-«jj .synchronized S^aU. ^jk *.LiiU <_jjLi>j]| ^ Ia-^ y^* 5 

,j «j .(jja-« tiiSj ^j jja-« j^aic. J& synchronized aLjUI e-lciU ^j 

:ASjj1JI oJa, ,j& a l-.j..,iU ifi^l 

synchronized void f"0 {/*••■ */ } 
synchronized void g() { /* ... */} 

?J _33 I o^icj .j^»\\ hi. (> Ip ja. ji»J *p»j lOCk (Jaa Jc j^iic JS ^jiaJ 

<_j] ^Ic^i u.1 c£41j j^j*W li* J« j>jj synchronized ^yjii ^ *Ic-.*Jj 

JJ _ J j J u 5jS/l *LjlJI (^ Ja. .>aJ*JI li*] c$>1 synchronized AL> 

.JiSB 

1 U^ic <j^ Jc 6)LuJI J3-1I J f () AiujUl Ujcj^I Uil liJaJial IJI ^li 

jj ajj f" f'; ^yjUl <^ Ja. j«jJI o^ Je. g () 4i>jUI plc-J^I o* 0^^ 

synchronized dj—^ £*■* l« ^j^u ^y Ia^j ^iS ^U*. ui* <^ ■ J^ 1 
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ija JjSI (JjS ija 4£jLi«]l SjSlill (jit SjIjSII <ja (JsSJI IJA £iaJJ '<j*« Jiciiir; Jk-iUII 
«iU"....*i tSjlil ( A «ioH lj$] ClaSS ji<ii»W t> *■ jai) l-i^a JS1 A}a.J JsS Lijl A^jj 

a-.<l ,„» ,-,! jU.^I (JM --^ ^ * V>«.' tJ*» synrhrnn? zprf static ^j^ 

.<_ii^JI li& ^a static 

i^jJI Watcher < i.nll jil Luuj Upl jl L^i uijiiil -ran () Jib UajI^Wj 
Jjiiul ^hUjjII Ij& (> i_i^il .Lub AialSla CulS bl Lui Aij«-J ilihljall 5j3I_>»j ^ jJu 

L_illl« u a jbJI) (j^U ji^ial jj«i»JI J^-ajll ^iJ synchronized aSj^UI 

:(Ua 

//: Sharing2 .Java 

// Using the synchronized keyword to prevent 
// multiple access to a particular resource, 
import java.awt.*; 
import Java . awt . event. *; 
import j ava . applet .* ; 
class TwoCounter2 extends Thread { 
private boolean started = false; 
private TextField 

tl = new TextField (5) , 
t2 = new TextField (5) ; 
private Label 1 = 

new Label (" 'count 1 == count2") ; 
private int countl = 0, count2 = 0; 
public TwoCounter2 (Container c) { 
Panel p = new Panel () ; 
p.add(tl) ; 
p.add(t2) ; 
p.add(l); 
c.add(p) ; 

} 

public void start () { 
if (! started) { 
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started = truer- 
super, start () ; 
} 
} 

public synchronized void run () { 
while (true) { 

tl . setText (Integer. toString (count 1++) ) ; 
t2. setText (Integer. toString (count2++) ) ; 
try { 

sleep (500) ; 
} catch ( Inter ruptedExcept ion e) { } 
} 

} 

public synchronized void synchTest () { 

Sharing2 . increment Access () ; 
if (countl .'= count2) 

1 . setText ("Unsynched") ; 

} 

} 

class Watcher2 extends Thread { 
private Sharing2 p; 
public Watcher2 (Sharing2 p) { 
this.p = p; 
start () ; 

} 

public void run () ( 
while (true) { 

forfint i = 0; i < p. s. length; i++) 

p.s[i] . synchTest () ; 
try { 

sleep (500) ; 
} catch ( Interrupt edException e) { } 

} 

} 

} 

public class Sharing2 extends Applet { 

TwoCounter2 [] s; 

private static int accessCount = 0; 
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private static TextField aCount = 

new TextField ("0", 10); 
public static void increment Access () { 

accessCount++ ; 

aCount . setText (Integer. toString (accessCou 

nt)); 

} 

private Button 

start = new Button ("Start") , 
observer = new Button ("Observe") ; 

private boolean isApplet = true; 

private int numCounters = 0; 

private int numObservers = 0; 

public void init() { 
if (isApplet) { 
numCounters = 

Integer .parselnt (getParameter ("size") ) ; 

numObservers = 

Integer. parselnt ( 
getParameter ("observers ") ) ; 

} 

s = new TwoCounter2 [numCounters] ; 

for (int i = 0; i < s. length; i++) 

s[i] = new TwoCounter2 (this) ; 
Panel p = new Panel () ; 
start . addActionListener (new StartLO ) ; 
p. add (start) ; 

observer. addActionListener (new 
Observer! () ) ; 
p. add (observer) ; 

p.add(new Label ("Access Count") ) ; 
p. add (aCount) ; 
add(p) ; 

} 

class StartL implements ActionListener { 

public void actionPerformed(ActionEvent 

e) { 



CiUjIt.il] LajJI A ttu ti« 



MultiThxeadlng fJjiSuJ, ijj* fa. j g^/ , j^ f 1 A 



forfint i = 0; i < s. length; i++) 
s[i] .start () ; 
} 
} 

class ObserverL implements ActionLlstener { 
public void actionPerformed(ActionEvent e) 

for(int i = 0; i < numObservers; i++) 
new Watcher2 (Sharing2 .this) ; 

} 
} 
public static void main (String [] args) { 

Sharing2 applet = new Sharing2 () ; 

// This isn't an applet, so set the flag 

and 

// produce the parameter values from args: 
applet. isApplet = false; 
applet . numCounters = 

(args. length == ? 5 : 

Integer .parselnt (args[0] ) ) ; 
applet . numObservers = 

(args. length < 2 ? 5 : 

Integer .parselnt (args[l] ) ) ; 
Frame aFrame = new Frame ("Sharing2") ; 
aFrame . addWindowListener ( 

new WindowAdapter () { 

public void windowClosing (WindowEvent 
e){ 

System. exit (0) ; 
} 

})/ 

a Frame . a dd (appl e t , BorderLayout . CENTER) ; 
aFrame. setSize (350, applet . numCounters 
*100) ; 

applet, init () ; 
applet, start () ; 
aFrame. setVisible (true) ; 
} 
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.L «j j « I ca synch Test (; j run () o — ^jUI u' i •^-^V 

^j_jJ ^-Jc synchronize ,>Jj3 — B •L»l* ^ ^ -synchronized 
X_j Ujln.SL^.1 o-**iJ J"^ 1 <-$ ^^ '°J* i*>^ ihJoi\ op '-^ o&J^ 

.^yaorf JsAiJmj^H Vjj synchronized -kJ 

»l_i» I j jI ^U-i.njV Watcher 2 j—iJI J v* ^ ^J*^ ^ S -V^ **— H 

A_ioljL« l^L«l£j <"i->j.ni run (,) Ai^kll jV ' J_j?JI ^ l?j=>j ^ ^4_>" Aj »j^j 
j_iill ^u i j.v«-. <JS jJ i>> t-^ J«j run () J JjjcIjj ' synchronized 
j <^j .synchTest (7 ^— LjUl elc-£ — «l t> tal l£*" (jlj L»jJ < «^-><i ^Sj^ 

.tal jaii (jl accessCount i$ ^ ^^Lj 
liA (jauu .run () Jib jkjjII o* * j> Jj*^ **lA* -^h' j* J^ ^ i> »-U>^ 

> i "j-' i 4_»1S ^I^j uil ^jVi'iin'ij critical section jrjaJI ^LUt? ^j^ 1 

3i»ljLJI JjSII lila. - ^'...'j .^_pJI UaLJI jj^aal Aiiii-o <jjlaj synchronized 
-i ^-. ... I ^ a-JUJI 4J1A, ^ tia.jaJI ^JalLJI ^ synchronized block 

ijJtill Jj-Jjll o-O AP 3 ^ ^ f^'fl l?^ 1 >-o3»JI jj^jI synchronized 
synchronized (syncObject) { 
// This code can be accessed by only 
// one thread at a time, assuming all 
/ / threads respect syncObject ' s lock 
} 
<-»! lul lila .syncObject Jia ^jj J "r^H «*j-»ljull ^Sll ^j Jji.^1 f% J <-Jj3j 

iLjJall J«LS t> synchronized £-tsL«ll A-alS eUJU jjjLuJI <j*Ijjj]| Jai*j o^yj 
.c*llj (jc ^A; oi^j=JI Oijl^l Jj^ synchronized ; UjSJI ^>jj run 
synch Test ^j— i Jj-^.>«1I <JmM ajJ ?<JiiS ^ljaii.1 sj^IjII >-uJI ja.U ^jSJ 
:jiill Jc run () AijUl g i. rt *u. tdft (this) ^llaJI >-»i>JI ja ^iSlj 
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public void run() { 
while (true) { 

synchronized (this) { 

tl . setText (Integer . toString (countl++) ) ; 
t2 . setText (Integer. toString (count2++) ) ; 
} 
try { 

sleep (500) ; 
} catch ( Inter ruptedExcept ion e) { } 



_a. {_$! < '«jU"l 4J2U tjSl tg-i_>i«ll jl^Ia.! jjic ±&6 j>l Jill OLLkC. n\ ty (jli «;M ; 
.^.UaII ^JxljpLall AliSlI jJajJo c*JjLl» jiuaw Jj JjA-ajll ^J^'-J (^iil Jj^JjH (j« 



:UbH £jjVl CflUfl <^l ^i OjSj jl .j.mill jLu 
l>__ L«jj (jl c*llil lALiiij »jj (jl (jjj <. iinji ji.rt'vr. pLiil aii jl (jS^j : Mew el-»ijl . ^ 

• (J>uul (J4 

gJU^JI oljjj (jjSj L^jc J«ll < luinll (jLti -ut (^1 : Kimnajble lU«I1 J^ .Y 
tj-^ 'u_&! V jS J X»lc ojSj J ti h»ull (jlaj dlil .<U A^Ai. CPC7 cycles 
f — jhTi scheduler ^Uj^aJI jj^Ujj p-lkiJ lij a1«& aIu ^,jS ^1 i^IUa t^iul 
• dead Cua J blocked ■!*?-« jjc. i.im/ill jli ilUJI »ja ^ .tfUi 

A_JLjJa (j « pL_a.j)|lj ,_a liu L Uuuj J*aJ ^1 ^ujUII AJlaJI : Dead <^« .V 

tilli (jSl i. stop () ^iijlall elcsU LiJ lilsli^U .i.Will Ij^j Aj-aUJI run 
liljL j-jju I ja) Error ■ '■■^ jx ts^J* ' '"*' 0° *J^ ^IfiuJ < -*^> Jj <<>*!&* 

■ I'lLl&ll QA (jSL&JJ (jl 

-> -\m U Uii tilLi* ,jSl (J-aJI i-iuiiill (jiLu illaJI oifc ^ : Blocked a*** . £ 

j lj AJaLuUJ Ajc jiSlU AJjiiJI zmIjjJ ajSJjji £Uajll IJA (^ l_luuill jj£j La^JCj 
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jj___ju jl (JjS Jac (_5u sljill i—iuuill *;*•"■"; jl I win .gpla-all ili9j j« liiui 4 *> i n j 

.Runnable aLAJI <ilU Jl 



sleep (milliseconds) *ln.&uL j»jj aJU. J <_uuuill £^»jj <^-a . ^ 

■ J,Vm1l LlijJI J (JjuJI j« j£-0JJ jl 

(j— -» > ,i ii tj'il l (j^y lAj ^suspend () HijLSIi -I vj.-i.Ji < lum ^i2 (3j1*jj tiui . Y 
.resume aLjIJI ; ULu>j JlLi jl JjS tilli ,i*j J«il 

j — « <_j — uijill (j — ILcjj jlj ((/alt ^5»jUI ahVimlj i tinjill iiijj (JjLuj ilus .V 

■notifyAll () J notify () aLjWI AH-j ^iti J Ji «ffli *u J«Jl 

,7-^palj JiAll t'lljUr. (jiaju f.l$jl ■ * • «j*«W ^>iaJJJ ■ £ 

iJia jil ^^.^aic. je, synchronized aL_>1JI elcjiiJ y_jLa»»j <.tmjiti ^jL .o 
J — ^ j- (Thread t-ii-all <$Ja ^ij) yield AijLlI P LusJ LiJ ■■»<>< -; 

(Jji— ij £l \ ij jl j — Lajj .(J«JI j« jLodil 4jcIj1j c5jil t.liiiljil «JU-»1I jaj «iUaC.J 

.j^J\ (j-uj ji jiiii jjSj jisii ciajii ljihu cjkiuj jl aJjajJI ^Ujj ^.j lii ^^i 

.t^liuaj Jjiuj 4Jj.laJ| gwbjj Sjl&j j« liA LjL tdliA JjSj jli c*lli] 

U ^ •>«■' fJ^J -S^ -1>*H JJ (^JJJ ^ J QLA\ QJUSJA JjUl JIS5I JliJ £j^jj 

*■* — "I J— i^J ' * I" j,^— i SJj— a.>« 1$ — il £ — a t»A_a, u Sft A hjL J £ jloia.1 j 

: tr u ^-^' £*kjdb ^J ^j ^Blocking. Java 
//: Blocking. Java 

// Demonstrates the various ways a thread 
// can be blocked, 
import java.awt.*; 
import Java .awt . event. *; 
import Java . applet . *; 
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import java.io.*; 

//////////// The basic framework /////////// 
class Blockable extends Thread { 
private Peeker peeker; 
protected TextField state = new 
TextField (40) ; 
protected int i; 
public Blockable (Container c) { 
c. add (state) ; 

peeker = new Peeker (this, c) ; 
} 

public synchronized int read() { return i; } 
protected synchronized void update () { 
state. setText (getClass () .getNamef) 
+ " state: i = " + i) ; 

} 

public void stopPeeker () { 

// peeker. stop () ; Deprecated in Java 1.2 

peeker .terminate () ; // The preferred 

approa ch 

} 
} 
class Peeker extends Thread { 

private Blockable b; 

private int session; 

private TextField status = new 

TextField (40) ; 

private boolean stop = false/ 

public Peeker (Blockable b, Container c) { 

c. add (status) ; 
this.b = b; 
start () ; 

} 

public void terminate () { stop = true; } 

public void run () { 
while (!stop) { 

status. setText (b. getClass () ,getName() 

+ " Peeker " + (++session) 



iliUjJt.AU LajJI 4l at I m 




+ "; value = " + b.readf) ) ; 
try { 

sleep (100) ; 
} catch (InterruptedException e) { } 
} 
} 
} ///-.Continued 

<J_Sj .(_ij iuua&\ £UaJ UjjiLuiI li^a BlOCkable t-i^ill jtVim (3jLui1I f. jsjl ,ja 

<a\. ^'\ . m l ^jj — u state -UjuiI TextField ^ ^y=^u> i_iuall lj* ^s j- -»•«-■ 

(^ — S Ci — ajLwll ei_A jig — Mj ^j£iui jjll AjjjjUl Li . JJuaixJI jjc Cjlajlta jLJajf 

J — J 6* getClass () . getNmae () pJiluii ^j! LS ^j .upda te () 

^\ HjM ykuV upda te C; ALjUl jV tJaia ajcUL <> V^j t-i*-all ^.1 ±Aji 

•Blockable i-i^JI (> ,3^ <■ \,n <uV tLiiu ? 13 ^ill ■ '■■-» »;«.. ■ -, 11 

i/3t I _j*a Blockable <-iu-JI ^ CjIjauuII *ljaJ ^k Jin* ^ill j.---y \J 

J— «& I — «t tBlockable j^ajc JS <jj ^ L±i Peeker ' «■-« ■ .■■■m <ilLiAj 
<^lja-j»jll *i3jl i3»l>«ll Blockable j^jc 4&\j* j^i Peeker <-k^JI j-- - "- 
sta tus TextField ^ W»jj read (7 *L>1I *lfi.&uL dlij i ^k. 

-.sleep () ^jjlall ^. oj^ ^j^l li* ^s JjVl jUll^I 
///.■Continuing 

///////////// Blocking via sleep () /////////// 
class Sleeperl extends Blockable { 

public Sleeperl (Container c) { super (c); } 
public synchronized void run () { 
while (true) { 
i++; 

upda te () ; 
try { 

sleep (1000) ; 
} catch (InterruptedException e) { } 
} 



CiL»&SaaU Lth ill 4\'- \\ w! 



Mul ti Threading flsLLJj Lija. ? t+* J!} g*ljjJl ^J?j' f ' £ 

; 

class Sleeper2 extends Blockable { 

public Sleeper2 (Container c) { super (c) ; } 
public void run() { 
while (true) { 
change () ; 
try { 

sleep (1000) ; 
} catch (InterruptedException e) { } 
} 
} 

public synchronized void change () { 
i++; 
update () ; 

} 
} ///: Continued 

.synchronized *i»lju l$l»lij run () *iijUl jU Sleeper 1 <■ i.nll ^ 
ijji — iau a j) Si fji*. (JaxIU jn'inijin jt<-ii»ti li^j Jajj^yJI Peeker j- ^ «-- jju ^"■■■■j 

J j-"^"'ti (Jl£_Joil J a.1 j ft I J ft j .(J oxjl (j & j. — -»— M IJtft i '°^j'""i lft.iic ■ i.»ii\ 1 

1 — «^jcj (.synchronized c>lj" Sleeperl . run () & blocking 

Jj iu<aaJI (^o ^ijJaJI sift (j£-<ui (jlj ( run f^ J^I J LoJ^ (^Sjjn^ <J**^-J '.'"'j''^ l-^> 

. Peeker _>uaje. .^jm ,-MLj j.^wti Jil ^^c 

(_>a1_>j all jj_ c. .Lull i J«ll — j liLJij J_aJI Peeker2 <-i i-all I uIwj liftj 

3 ialjl* u luchange () 3 — -LjlJI Ja — Si j mnsynchronized 

A.JU. <]? _i run a—ajjUI ojI_£ I — «l£ 4 — iL ,^o lift .synchronized 
synchronized ^SjjIs ^J <Jj"»jM t> Peeker j^j& jlni^ sleep () 
U.ii& aLc. ^jtkui Peeker _>uait (jL lift csjiui .read () sUunllj \ g-> \ "i- > j <jjll 

.Sleeper 2 <-^>£ Jj*^oj I^jj 
<-i— »-aJlj .suspension cj jWti l fj«— i« £—"»jj JI—UI IJ_ft (> ^IjII *jaJI 
jj^l (_ill>j IjS> i_i...nill i_iiy Ja>t t> suspend () ^SjjIJI tdJi«jrhread 
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j^ljj al JSuJuj .U^jc- i_kajj yjll a UV\\\ qa A1&J& sicl* ^jij ^jJI resume () 

'.(J^lA\ i. luij'ill jjc. (_sja.l t-miLu JMi. qa resume () "Uujlall s-ltjluil »jj 

///.•Continuing 

/////////// Blocking via suspend () /////////// 
class SuspendResume extends Blockable { 
public SuspendResume (Container c) { 
super (c) ; 

new Resumer(this) ; 
} 
} 

class SuspendResume 1 extends SuspendResume { 
public SuspendResumel (Container c) { 
super (c) ; } 

public synchronized void run () { 
while (true) { 
i++; 

update () ; 

suspend () ; // Deprecated in Java 1.2 
} 
} 
} 

class SuspendResume2 extends SuspendResume { 
public SuspendResume2 (Container c) { 
super (c) ; } 
public void run () { 
while (true) { 
change () ; 

suspend () ; // Deprecated in Java 1.2 
} 
} 

public synchronized void change () { 
i++; 

update () ; 
} 
} 

class Resumer extends Thread { 
private SuspendResume sr; 
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public Resumer (SuspendResume sr) { 
this. sr = sr; 
start () ; 

} 

public void run() { 

while (true) { 
try { 

sleep (1000) ; 
} catch (InterruptedException e) { } 
sr. resume () ; // Deprecated in Java 1.2 

} 

} 
} /// : Continued 

synchronized 3__LjiJI SuspendResumel >. '« -» ^ 1 ^ fr"j ^4 ^* 
ln^j - (j i\jA\ Peeker j*-ai& jjL <^ji« i_iuyjll Jj*jiij j»j£ Uii&j .run 

^Iji II oljali ?j SjV c^ill SuspendResume2 i-i^all ^i *]Si»il »ii> lU ^j 

3_JjjUI .I S'- ■■■' : j»>Ju L-»j|j (run (7 *— ^j^ 51 cMS ^ synchronize 

.l^sc ^ synchronize change () 
sleep () Q jfyjm 5l£ J (jjA ((^^juJI ^>Ji ^a V"U>Vl 3Iijll ^U ^j US, 
wait() ALjUl ^li <^S tU^-sU .He. JiSJI jjjai oUj£ft suspend () j 

^j ^\ li*\ JLJI JjjIJI elcttJ ijS-j <ui j^Sju U* iUA&JSJ Ale (Jiill jjjsuj f jSfl 

^ ijj^.wait () teu^ cJ^ i> «^j M-^ 1 j" 3 ^ yr» synchronized 
- i-a a synchronized S— Uji* a£i« -run ^J^ 1 eta laA-^ 1 O^ 1 
J3U* t>—» *U jUI j>ll JJ (J-Kll dj—jB Je. I jiS Peeker «-k*-JI «Jaj-.j 

ill ^ij>ii j^ ?J ai UiV j-uaiJi o- jan j^ ^ ^ wai t o *i>]i 

ajIS ^b lUj iiL JjVl diiB \wait() Aij>ll 0^ «*&* d* ^ tf >■ 
jj^ sjLJI «-i_Sj3» ^ «-iajilj asleep () tfjjUl ^ US milliseconds 
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\ — jullo ^jkuiu wai t () ^jiJI jL <j«j Lu ipLkuj ^t ii.L !>li ^ISJI Jiill Lt 

.JaxII Ijiij notify () AijJall .Jo LS 3a. (J**]| 

notify () j wait () j /^jUI J J * lj* ^J e W"^ uu ^ill ? L1I j*Vl 

j sleep () cjjUl l&« Thread <-i-J t> o^j) Object <_iuall j> o^J=> 
^ sjj-JI u 1 V] *,^ill o- 3 ^ Vyj^ J-&I jiii jsj .(resume j suspend () 

Wait () 4 LjJall AJuaj tdi£aJ 4->jVilL j .ji^iir. <«l (j* c ja, jA (JiSlI (jl jA i^lli 

J — i|j toujj ,^1 jj^j j^c _ > bjli (ji^u synchronized AjJjia ^Ljla ^i Ja.b 

.(j-aUJI i in-ill lift 

J_ib ja AEiU. <>ivait C; ALjUl plti^l g,ihw t ^ill a^jII jjlLJli as^ i ^j 
t,\£.SLli Cui Ijlj .block 4l& jt synchronized method 3i«l JL> 4ijla 
^-LjjJI i*?.ji ^S^a *j-lj*» jj& ALjli j>ui notify () jt wai t (V SijU 

eliu "VI u lc J^aaj u jjj ijjl j jjiij ^j £ \ 4 a •„-_ A A ^| 

■ IllegalMonitorStateException 
.JaJa <i 1 3L6J JiiB Jj <> notify () J wait () *LjlJI *Uu£U djli^Lj 

<■!-?■' l> -cW^I frluiuVI t>iiJ <Jc- JnWm, tiliS] g-objJI 4xa.Ji Liu! LiA t5lk.lkLailj 

5__LjLll (.Icji^U Iajj^j j.jSi synchronized 4jJ_>l« AjLjIi *Lii] xjkiuu c*Ui 

4_L>]| »leji_J <i_&u <iLJi e — ,j .la l^ u Aii j^dJ Jj notify () 

riulju AJiS t>^ tfllij Notifier ci^JI ^a notify () 
synchronized (wn2) { 

wn2.notify() ; 
} 

dj "-■* ■ " aLjWI »i*l <ji*jj -WaitNotify2 .ku t> j^uc. ja i*n2 J ^ 

j — —J«JI Jt notify () ^ijjJall ^Ifiiia.lj dl 2«mlj Lu, iwn2 j- /»iil l Jia ^It 

: JSLJU ^j j n?n2 
///.•Continuing 

/////////// Blocking via wait() /////////// 
class WaitNotifyl extends Blockable { 
public WaitNotifyl (Container c) { super (c) ; } 
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public synchronized void run () { 
while (true) { 
i++; 

update () ; 
try { 

wait (1000) ; 

} catch ( Inter ruptedExcept ion e) { } 
} 
} 
} 

class WaitNotify2 extends Blockable { 
public NaitNotify2 (Container c) { 
super (c) ; 

new Notifier (this) ; 
} 

public synchronized void run() { 
while (true) { 
i++; 

update () ; 
try { 

wait () ; 
} catch (Inter ruptedExcept ion e) { } 
} 
} 
} 

class Notifier extends Thread { 
private WaitNotify2 wn2; 
public Notifier (NaitNotify2 wn2) { 
this.wn2 = wn2; 
start () ; 

} 

public void run () { 
while (true) { 
try { 

sleep (2000) ; 
} catch (InterruptedException e) { } 
synchronized (wn2) { 
wn2.notify() ; 
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_ 

; 
; 

} ///-.Continued 

jj— ijj J J — lauLj sleep f ji aJU J i_ljuj]| ^jj wait () ALjLSI t«ll jc*uu 

^ — kJ^ J notify 4— L>UI JJ4 _ i. j__jc. VJ (jjfi .ni <_I*iu Vj 4<Jl_JI 

ts — k. jcl — uj ^Jall — j lifcj .djljjjjull jLuilj (jrt^fn j»jL '*•»■»■ notifyAll () 

■ i.lm l jitt JJJ <>>l jail frljaj 
(jji^JI ,jL Jaju bill. ^ JUI * jaJ J .£j=Jlj cMI .Wi a '<-" Jj OVI (Jftiil 

c\>-4p Sender <~i — ^11 L.1 .Writer j Reader j^Ut £* j^s uj*A«1I 
u' o— « ffcjll Jcj .i^ijll o- 4jjl_>i& sjiil ^Ujj Writer i>^» oUm-JI ^jj 
>.wait() j suspend () j sleep () Jj-UI <&*& Receiver Uu-all 

.CiLku 4ji <4liA Jjft Uiicj read *I)jJJI pleJ&J .lie bjlSli JUaj 4j] VI 

///••Continuing 

ciass Sender extends Blockable { // send 
private Writer out; 

public Sender (Container c, Writer out) { 
super (c) ; 
this. out - out; 
} 

public void run () { 
while (true) { 

for (char c = 'A'; c <= 'z'; C++) { 
try { 
i++; 

out. write (c) ; 
state. setText ("Sender sent: " 

+ (char) c) ; 
sleep ((int) (3000 * Math . random ())) ; 
} catch (InterruptedException e) { } 

catch (IOException e) {} 
I 
} 
} 

''•lljh-ilf LuSjS AluAjUl 



Mai t± Threading f/Jilu^ iJJ* fl+* ^JJ £*)jj% ?#& ^ ' 

___ 

class Receiver extends Blockable { 
private Reader in; 

public Receiver (Container c, Reader in) { 
super (c) ; 
this . in — in; 

} 

public void run() { 
try { 

while (true) { 

i++; // Show peeker it's alive 

// Blocks until characters are there: 

state. setText ("Receiver read: " 

+ (char) in. read () ) ; 

} 
} catch (IOException e) { 
e .printStackTrace () ;} 

} 
} /// ': Continued 

q <*"j '-■ ;~; i jjffiij sta te \ "n\t^ o*^ cjLj1«1I ^>jj lKj** Op^R ^ 

.a\**\ »jL j&_5 ijinjiti <i$j Cy> Peeker >-aie 

J J :'«-- ! ^j iBlockable j^Ut t> ^ijL-a* *L£jL ^.jSiw .Blockable 

Sjl jaj jj 1 ^ ^11 i* .start jj u — le. Jai^l j f j S L--^& 

.Peeker jj-abc. *a«> UASjI J»l o* actionPerformed 
pLJiiJ ^Ju Receiver j Sender >->L_ic o-a J— "*ttl » 'i j.*» lW i>j 

j ^ ,_) aj a L L_i<b h -.^ .PipedReader j PipedWriter 

,*IjJI Jo**, J3Li (> PipedWriter out £* PipedReader in 

///Continuing 

/////////// Testing Everything /////////// 
public class Blocking extends Applet { 
private Button 
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start = new Button ("Start") , 
stopPeekers = new Button ("Stop Peekers") ; 
private boolean started = false; 
private Blockable[] b; 
private PipedWriter out; 
private PipedReader in; 
public void init () { 

out = new PipedWriter () ; 
try { 

in = new PipedReader (out) ; 
} catch (IOException e) {} 
b = new Blockable[] { 
new Sleeperl (this) , 
new Sleeper2 (this) , 
new SuspendResumel (this) , 
new SuspendResume2 (this) , 
new WaitNotifyl (this) , 
new WaitNotify2 (this) , 
new Sender (this, out), 
new Receiver (this, in) 
}; 

start. addActionListener (new StartL() ) ; 
add (start) ; 
stopPeekers . addActionListener ( 

new StopPeekersL () ) ; 
add (stopPeekers) ; 
} 

class StartL implements ActionListener { 
public void actionPerformed(ActionEvent 
e) { 

if (! started) { 
started = true; 

for(int i = 0; i < b. length; i++) 
b[i] .start () ; 



} 



} 
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class StopPeekersL implements ActionListener 
{ 
public void actionPerformed(ActionEvent e) 
{ 

// Demonstration of the preferred 
// alternative to Thread, stop () : 
for(int i = 0; i < b. length; i++) 
b[i] . stopPeeker () ; 
} 
} 

public static void main (String[] args) { 
Blocking applet = new Blocking () ; 
Frame aFrame = new Frame ("Blocking") ; 
aFrame . addWindowListener ( 
new WindowAdapter () { 

public void windowClosing (WindowEvent 
e) { 

System, exit (0) ; 
} 
}); 

aFrame . add (applet, BorderLayout. CENTER) ; 

aFrame . setSize (350 ,550) ; 

applet, init () ; 

applet . start () ; 

aFrame. setVisible (true) ; 

} 
} ///:- 

"a SUJ1 AiLilj init() AJujUl i>^ 4i>-*uJI J-IS jjj*j ASkll f jS <-*£ Jiatf 

.JUi^l Jj peeker. status V-aill JjiaJI j state 

*L_&L tj \* J * ?& i-«S Blockable «-*uall <-^ *Ui] Jbu Ail L-J .Wtf 

Peekers j ■ -'"-- tij^ ^ -gH^ J^J ** O ^ 1 Peeker >-»i& J*"!2j 

j^l—ic. ( j-- -; oV ?>—* j— A j — *j -Blockable ei-Li d**^ ^ <Jjs d«u 

.Blockable <-u"lu d»e *>^ -^ t-«Si"j -i-»*i»» PeeJcers 
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Utt ^ULbai dU 



J — £ Aj^ii ,jc. scheduler ^jJaJI <j-«Ijjj uiwLjll priority oLLJail jj»j 

J"l — i_)J a j — L (J 4>JI pjj ^laijj Jllj SjAa-JI ijmljitt (jx JJc c£]U& (jl£ lili '.'"','1 

jj (_i — uoill ,jl j ^ «j*^ lift . lkftjj .Vjl Jc^l AjLosVl ji i.linjill Jj« ■■■*,' AJj-laJI 

Uj^ij (Ja.1 ^j igetPriority ( ) ^L^Jall ^.laajuiL tumuli AjLisl s*lj3 ^\\< , ^ 

■ setPriorityO aLjIJI f l.iajJ A\<,^ 



uj — S3 jl (jS-Jj • thread group ^uaj 4e.^*a-4 Jl (_u«Lj s^c. ,-iiu jjl jS^j 

^J— & 1 aJjc l$jc ^jji^iijl sil&aj ^cj^a-a jl ^jviiljjsVI 4n_j*atAll LI ^tj^-ajl ft JA 

AcjAa-* Jl ftjJJ«J \m o^ul/j Acj*a-»J I Alia (JjSj L» '.'■■•," *Liij| .jjcj , 1 i...ji ^Lijlj 
t? LJijl| (.auuj Ac^a^, J] ^i, (Ja^ft Jc. 1-la.lj Uiiuj <41laj tjjjjai ^ J US .^ jij 
£^»_>2 — u, UjVa LJI ( _ ?J ijji ul Jll lcyta>A .lOaj qj.} ^ jjj (.jjjj *LiiL) pjiij L4.IJC j 

<i? _j]| ? L_kill uj^uj Acj*^ Jj u^i olcj*^ y*?- (^"j .constructor 
o-S-j ^' ja . (security jJ u^ > t.unjill Cilcj^x* ^Lisy <_uijjj1I ■_<;■■■« j 

4_£j*sjill Ltaij J (^jiVl l_ajjLjjl JjJ«JJ j»Uill t-luuj Afi_ > *^a (JAiJa »Jja. >4 SI < ....ly.U 

jr jl_i. uj — uUill Jc Jjj.UI l^jiu^ Lujj t^LuVl .'ilr. j^^ l J Sjja.jJI t_iu,Uillj 
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Mill tl Threading ^/jiiu^i jjjj* pl+, ^JJ ^IjJI rgjaJ V J f 

leaf 3— ijjli 3— jftjiSI A — t^oa-JI ^i L Luui J ^IHI JUJI ^jj .^^^1 

.Ajjaji (j i .iinljiM a^a^ LiiULiail (Jjjsjj ajL s ubg roup 
//: Test Access. java 

// How threads can access other threads 
// in a parent thread group 
public class TestAccess { 

public static void main (String [] args) ( 
ThreadGroup 

x = new ThreadGroup ("x") , 
y = new ThreadGroup (x, "y") , 
z = new ThreadGroup (y, "z") ; 
Thread 

one = new TestThreadl (x, "one"), 
two = new TestThread2 (z, "two") ; 
} 

} 

class TestThreadl extends Thread { 

private int i; 

TestThreadl (ThreadGroup g, String name) { 
super (g, name) ; 

} 

void f() { 

i++; // modify this thread 

System, out. println (getName () + " f()"); 

} 

} 

class TestThread2 extends TestThreadl ( 
TestThread2 (ThreadGroup g, String name) { 
super (g, name) ; 
start () ; 

} 

public void run() { 
ThreadGroup g = 

getThreadGroup () . getParent () . getParent () ; 

g.list () ; 

Thread [] gAll = new 

Thread [g. act iveCount () ] ; 
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g. enumerate (gAll) ; 

for(int i = 0; i < gAll. length; i++) { 

gAll [i] . setPriority (Thread. MIN_PRIORITY) ; 

( (TestThreadl) gAll [i] ) .f(); 

} 

g.listO ; 
} 
} ///:~ 
t_i u.jj CjI-cj^j. Si_c pL^isJ ^_jj main () "*— iyjW o-*^ *—^ ^—^i 

i-cjAa-. <>- ^ LjjISJj 4juSoj fu dljl Jauij ^ ^HiuuV x : ThreagGroups 

.y I «jIj z j x — I £jIj j$a y Ll 4j»Uaiil i .A my 

^jii ^jjll re; *LjUI J& g;>s ^ run tfoUl <41i*>V TestThreadl 
j4>j TestThread2 jji ^jIjII «.imjiH L»1 .oLijl**!! (>axj ^cLLj i .imjil l Jjj«jj 
ui ...ajill j^ run 3 — *u^l fj^j .TestThreadl (-luuill <> ^jj Uu-a 

»ljij__uiL jjjji_uL4j Sja—ull ill jjjj (Jj^i fJ '/e^aJI c.iiiij'iil 4cj*a-« Jliu ^c^ill 

Thread t^— II olj-ji> 5_jjiua* ^1 — ijj Uj*j ^jj .getParent ^iyjiJI 

(]? _s i_j uiLjII jjc jjc JjjjJI (Ja.1 [> cSlJjj activeCount () ALjlJI ^.laaJj 

«_ijajj ajisa enumerate () aLjUI Li .eluVl olc.jAa.Jlj »Juk lah/iA Acjxa-a 

j mn (Jliu^lj i juaxll ajL Ia^jU .gAll ASjiuaxll ,j i^i.J »tt »ifc jja'vl lllljilja 
.AjLbsVl JjJxi JJ ^LaJ uuij JS1 f" () Ailjiall »lc£u|j ^jjL^JI J*l£ 
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A j^LJI Cjjj^'iti (^i iP^J CllSfyill tj& Jj,i <al fill tj<4 J^SII 3ij»" jeofail ■^A 
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f-ijzl <ii-jj pa eking f-j>jj ( J— ^a3VU 3 a.t.ttj ai^ 3j&, JSj ALaliJI 

.CjL«j1suJI JjS unpacking 

jL-Loyi jjS ClljU JiJj (lila. 3jJ jlu ^1 AjjsII CjI jiJI ^.IxJ .-. K. .M l Aa^jj jjiu 
. JVM 3 laA^jit L_iLa. 3 fl j^i IfriaJle. j *<;-M !j 51aUJI j A&a^all (Ji^alijll Jjjaj 

^a f jB ilula dllil tstream objects <3aj _ > ^aliu aiiill JL^sl ■ * : \i- ^jsuj 

■ .t .nUiSI A — j^iu jli t*llj J] AiLi] .(jail ^|_jj| 3^l £* ^jUI ^ pIc.j1m.Ij 2jI$jJI 

li* 'l5j^' <^A£f»5 A^IUm jjc IjjjS j&Luu lala. j>uii AjjiJI inulti threading 

3_Jl«Vl (j — a J JJ*1I (JMjk 0° OlSjulU iJLa. j»&J AjJjS rL^J (Jj^aill IJ& jJ ajiLji 



.4j^» uLj«2 Vji <&k 



unicyue !■> j^j !•£> — *-« »^1 — Lclj 2£j — ill (j — <ui» jl$ — a. J_S i_i — jj*j tijks 
■•■ ^;.^ 3jU. a^jji l y u sa &*.j ^J oUacj Aijla <J jlu&l (^Icj .identifier 

(_5ja. lilSiS .jJUIl ,J jaJ Jiia-« i^\ jc lJuJij jl^> J£l -Ipj •&=>-« eUacL j»jS ALjli 

< i? _j]| (Internet Protocol) IP ^J"J JAjjjjj dj^ ^ji* f l^i^l 

J r-» ^J u^ IJJ 30-s .£SLi» (Domain Name Service) DWS J^ ^ 
"^la t JLa-aSI lifc (>ii Mima jW ^ iJ Li*iJ>»' I JJj inoukari . com 
3_L^a (jujj ja.j Mima . noukari . com : d^l Jk- g."a u " JW-* 11 H 

.Email ^jjj^V' -^j^I (^ ^ ^"""^^ AjauuII 
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:k_lo JaLJjj \ 4 in J ,„ ,,-iiij (jjjliJI <i-3 f tiJ &■ 'J 1 * 1 j*i (jj^l J^ 1 ^ • * 

.232. 255. 28. 120 
j Jjj j^ylt ^c.Luj Lm i32—bi t aSjj JP ^jjjjj] (j'jic- Jjoaj C&*i (jjilKll IjIS jj 

(jC WjUll aijil (JiUJ (Ja.1 jj* U^ali. UU. Jin'ir. al-iikluil (jS-«JJ .aUjVI Q^ tc^J*- • iic ' 

static * sjjIJI ? Iasj Jj ^1 uill (jJS ill j J 

1 — «t « Java . net A — i&J ^i eJj>_jJI InetAddress . getByName () 
(ju-jio frUJ 'Ul.^'iml i J V)S <ij InetAddress J«j o* jh-iW*. jje. SjLc ,_$i 3^j»ti 

.Ua.V L5ji*a La£ SOCket 
. IP CiJjL_jj jjlj jo Aj1j5 Jaj qa aLLJI ALjlall ^hViuil 4lLS jJUll Jlisll jtjJajJ 



Windows95 <J laj f>^ ojLSa.1 £i )<4jl$a. ^J 4ij« <£Ac (JIj-*1I li* -tv^..^ 



//: WhoAml.java 

// Finds out your network address when you're 

// connected to the Internet. 

package cl5; 

import java.net.*; 

public class WhoAmI { 

public static void main (String [] args) 
throws Exception { 
if (args. length != 1) { 
System. err. println ( 

"Usage: WhoAmI MachineName") ; 
System. exit (1) ; 
} 
InetAddress a = 

InetAddress . getByName (args [0] ) ; 
System. out. print In (a) ; 
} 
} ///:- 
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-"Sockets ouUlaJI 

J — ^ttl Terminals iJljLJ JA<ul ^m^ gjjjj ^ Sj Uc. socket o^LJI 
Jj — >j &£ •£&*& JW JS ^ o«jLi dlb$a tJL^sl jja.j JU ^j .<jjjl$*. ^ 

Life <^ .£> V j LI X^a jjc. OjSiu, s j^Vl oh c3J&\ j ^LjjiSI ibJI jli yLIU 

tjjj—aj sjs— ?.i ^— • JL-ajl *.Lijy socket o^ p^j^ (\j& U^jcj iliU. 4i] <J 
JL-^VI :L^JU* J_jJ ,> Writer J .Reader !»-i c> j^Uc ^Ic. J.-~-... 
ServerSocket JjVl lo^L-LJI t £\iu jtl^ ^jjj .^ji. j jij ^ JT n - w ,s 
Socket ^ii-aSI j^i ^LSI Li tijjjll CjVL^I ^LJ Server -^ *" j.^'..; 
'O " .''" Jl*-a>l oLiSjU (jjjjll fj*J L«lLa.j .JL*u}|l jj^ail Client Ojijfl **^'-«<j 
£ — a-ll ^ ^(accept f; AijUl J^U. ^ SeverSocket j^jc- ^jj 

(J _J G dLJi J_ju Ji nVln . jjuUxII JLuaiVU fr^ll fJJ (jJa. Socket jn-ii»l (JJIjJI 
UJJJ^ ^ ^ ^aJU-o c&SuiJj SOCket (JJiJla J] Socket O^iu i> t|S i!4a. JL-aSl 

ji GetReader () o — l*ij^> p'^ ">' >^ '^"j < ; LJaSiII «1_a ( j « »!.> \il 

.Socket o*ii* JS ^ Writer J deader j*oLc jyljjl GetWriter () 
Oii-jiu J physical server ^IjJjs fia-« pI^Ij ServerSocket f jSjj 
■ host machine », V j > ;™ti j V •>! ! ^ic listening socket ^'i . ™ 

'"' '"■' (jji_iu p-1 ^jjj »Jjlj II ^iV naWI u 1& i *)*«-i "ill i (ju jUI I J & jijijj 

j* Ua L_ujill (>j.accept ALjlJI J5U. j> established socket 
server -* v *- *^ (_wi* o^ t* J^»-«j > i'l * *a ;< *j ('"'""flj A« im»«il) j^ji*ll ^ 0' 

Jj_ja 4 jLu V j JaSa SAiJaJI JU-3jVI <— iLUa Jjja ^n'un^ l ^(ujLili tjluj . socket 

V ServerSocket ji Jh« f^J 31 c^J ^^ .Data Packet cAAzxA f >. 

.AlalA I jjj jaJJ LuljjjJ **Jl "ill ej^S pUmL Ua^ajJ j»jL 
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port number ajIjj pij »*Ua&) <£Ac ServerSocket *.L£jL {,j& Lo^j&j 
v — a X^l jja.>» ajV IP Address «1jjJu] ijj& -tfLkeJ c^J **^ "^J '-^ 

(jlj_.it e«.l_kcj ■■*< ;*<- Socket jLjaJC ^Liilj f>j£ L«._ic ^ .4J1«J (^ill Jl$>JI 

.l« JL«WI Jjl-J ^311 lijdl fljj IP dijiil 

J 1 .(jiulLJI il_il_iL) (jjjjll/aiii-Jl AhjijVI »l_=_iuiVI TtAuajJJ ijliJI (JUaII (j .jilui 

(ja jLJI aJaj uU Jl k^aJ^l Ij ft Jji<-r> JjCj l(JL__jl jLb_Jl jfc life aJti-nll <UxiiLa 

j .Reader £j_jJj J— =^1 igj >n\r . eL-£ty JL__^_iVI (>— a g3lsll Socket 
Writer u-ll -UUj ^ Reader t> 4j*Ij3 ^2 ^^ ^\ jli i_Ui iu .Writer 

. JLmojVI Ai*i UJ^ ^* SM) jkuJI Jl J^aj Ja. 

J — uijL ^jL (^ill tfVri ter jux& ^Lijl p ^ii_«ll ^ JLuadVI *Lijlj j^jjll ^jLj 

,»j___j| aJjLL« p-U-ul Reader j- -'"*- »LjuIj Ij-aJi <jjO^ ?j*i **j - --'' _jk...i 

lJJj — «il u^L-liVI (jljift jjJjB >^Viiiij Lo£ '^jIjJI pSj o«ij UJJJ^j .-"''*' "^ ■* ^"'"'JJ 

' jU— ^' u» — " ^ (>"^-<JIj JL_a£iU 1 oca J loopback address <_i->~JI 

.^Siill Jc sjlilil Jj AaUj (JjSj (jl .iliil 

: Server f^xllj Vjt IjjjIs 
// ; Jabber Server .Java 
// Very simple server that just 
// echoes whatever the client sends, 
import java.io.*; 
import java.net.*; 
public class Jabber Server { 

// Choose a port outside of the range 1-1024: 
public static final int PORT = 8080; 
public static void main(String[] args) 
throws IOException { 
ServerSocket s = new ServerSocket (PORT) ; 
System. out. println ("Started: " + s) ; 
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try { 

// Blocks until a connection occurs: 
Socket socket = s. accept (); 
try { 

System. out. println ( 

"Connection accepted: "+ socket) ; 
BufferedReader in = 
new BufferedReader ( 

new InputStreamReader ( 

socket . getlnputStream ()) ) ; 
// Output is automatically flushed 
// by PrintWriter: 
PrintWriter out = 
new PrintWriter ( 

new BufferedWriter( 

new Output StreamVlr iter ( 
socket . getOutputStream ())) , true) ; 
while (true) { 

String str = in.readLine () ; 
if (str. equals ("END")) break; 
System. out. println ("Echoing: " + str); 
out .println (str) ; 

} 
// Always close the two sockets. . . 

} finally { 

System . out .println ("closing. . . ") ; 
socket . close () ; 

} 

} finally { 
s. close () ; 

} 
} 
} ///:~ 
ulj-ift ,3-Jj E toaJtf j «^Ijj fSj J\ ±& e 1 ^ ServerSocket d£ -k^ L»* 

Jjl *j j± *%>« i^Ji ^accept () ^jujWI eUu^W ?j& Loi&j .IP <^» 

g-L^jb accept () k-itjk& f j& n%*£\ &j±» ^j -l« d^&\ C&3 lk^ 
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j j. n -..\ i y s 4_ftLjl. Lfj-^j -J— .^1 li-J> J— i-j Socket j.. "Vt . 

— i accept () *_i>B a-* u^UI Socket j ServerSocket 



L*«_j AlflUJI toString () <j> »lei«J c?jw *d ^iy l— .System . out 

ServerSocket [addr=0 . . . , PORT=0 , localport=8080] 
Socket [addr=127 . . . 1 , PORT=1077 , localport=8080 ] 

* 

.(jjjjJI AliijL £* dlJ Jsjj ^nu t-iuS tf^V lS Ji" 
j InputStream jJjij aJjSIIj s*ljill iiAiLJI juL ^»UjJI (> ^liJI * jaJI j»jL 

o jj^i»ll M_£ J-jj^s f-ijj .Socket j .*™l l o— « OutputStream 

j Reader Javal . 2 j^Ljc. Jj OutputStream j InputStream 

j Input Streamfteader <-j SB «-ij i— ^ -W Writer 

.OutputStreamReader 
ci_«jliLa AjtiSj BufferedReader in i> jlmi SpIjsj ajj^^UI AikJI ^jiij 
J — uijIj jjjjll ? jL Ujjcj .PrintWri ter out j System . out <>ui 

.Socket (j»oA t^liJj 4ikJI (> ^UjJI £jau END AxlS (^Ic cSjJaJ jkji 

'■Client uifjH £-«Ijjj l« ^aj »'iuil 

// ; Jabber Client . j ava 

// Very simple client that just sends 

// lines to the server and reads lines 

// that the server sends. 

import java.net.*; 

import java.io.*; 

public class JabberClient { 

public static void main(String[] args) 
throws IOException { 
// Passing null to getByName() produces the 
// special "Local Loopback" IP address, for 
// testing on one machine w/o a network: 
InetAddress addr = 

InetAddress. getByName (null) ; 
// Alternatively, you can use 
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// the address or name: 

// I net Address addr - 

// Inet Address . getByName ("127. 0.0.1") ; 

// Inet Address addr = 

// InetAddress . getByName ("localhost ") ; 

System, out. print In ("addr = " + addr); 

Socket socket = 

new Socket (addr, Jabber Server. PORT) ; 
// Guard everything in a try-finally to 
make 

// sure that the socket is closed: 
try { 

System. out .println (" socket = " + socket); 
BufferedReader in = 
new BufferedReader ( 

new InputStreamReader ( 

socket . getlnputStream ())) ; 
// Output is automatically flushed 
// by PrintWriter: 
PrintWriter out = 
new PrintWriter ( 

new BufferedWriter( 

new OutputStreamWriter ( 

socket. getOutput Stream () ) ) ,true) ; 
for(int i = 0; i < 10; i ++) { 
out. print In ("howdy " + i) ; 
String str = in.readLine () ; 
System, out. println (str) ; 

} 

out. print In ("END") ; 

} finally { 

System. out. println ("closing. . . ") ; 

socket, close () ; 
} 



} 
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i^L_S» ijjUl f ljii-l AiLS ^3j dbio main () *> i>^j '<5M g-^-H 11 (^ 

local loopback IP J*Ji &J& rf& ±& t> **>* tj&J W* 

j j ~-« gjjwJl JjiJ ji localhost j\ null fl-aUj <dlij address 

_ > i_ ft ji^ ^ ^ JL^Vb v&Ji L.^ t^4? -(ts^ 51 J-Pu 1 ^) 127.0.0.1 

2 rljV, r T. L^^ioj . jL, =JI IJ^j o^UJI CuJiiJ O 1 ^ 'd 1 -^ 1 4^ W *^ 

; 3 r r.-.w j ^U',.,, inetAddress Addr 
localhost/ 127. 0.0.1 

f-ij j InetAddress (\m — «Aj socket ls *^ o^ »m <Ai ^ -^ 

:»i_ft • ,' jVt CiLLwll ^Lsj Ato-a Cujiij JLail jL jSii c^lLs ^j** ^j .*jIjJI 

ClientHost f clientPortNumber, serverHost, 

■ • ;■•-..« jj a^ gflgo 3LIjjB Je fJa-H Jj=^j .serverPortNumber 

'a_M\ a_jI'jJI j a-j (.jLi ujfjM LJ .(127. O.O.J) localiaost ^L-JI 

J a r « ^-Jd ' --j dji_^ 1_ j_jkj ( (U* LslU ^a 2077) OW Je *aJU 

.(127.0.0.1) 

<jL_l» 3_Jjji* tjj la JS j^lc <Ja.JJJ 'U-tfjMj j»ia-»M l« till jlw a\ \ JL i^jaJ j^ 

^jki .pi y-^ia. i ^Ji-JL JLdjVI ^Lc. Jifc AJljit ^U.jU cljjjll f Jf! ^ -W^J 
:^V\afl jSjj ijA ^luJI J^aUjfll £ ja. ^J jiajl .CjLLxJ (JLuijJ (jl£« .JJ-laJ ^aui\ 

Socket [addr=127 . . . 1 ,port=1077 , localport=8080] 

1077 A-J'jJ! Jb 127. 0.0.1 q* JL-aNI Jji JaSs ? j* f^A\ "jL ^kj |j* 

: if M ^jaJI ^ juui (jjjjll £3^ ^ Li . S080 3jK «!! ajjI^j ^k. 4cLU .ii& 

Socket [addr=localhost/127 . . . 1 , PORT=8080 , local 
port=1077] 

8080 MjJI «-k 127. 0.0.1 £—. (Jl—^l U5L fjL ojO 11 'u^ ^ I— 

.1077 *jla-ll ajI'jJI f |jiiJb 
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*_JbJ ^ oSl .J*" disj ^ Lia ^lj jjjj ^pii ,M£,L a3 aLLJI ^AjA\ ^ji 

3_jj"^i jjj ^L-j L_iAj .oajll ^uij ^a uSLj S'j& ^iij pjiJl ^Je. i_4jSj iQ\*l\ 

.laU. Ail ^a l^l^iiuil 1**] ^j^ lij ^ai multithreading ijJjjII 

i j->j ServerSoc/cet fl_a-« <>> uu eLiilj (J&aS tsUl »U1J ajmLu,^! aLjIJI 

J — « ^W-jV 1 p^ ^-^j •■***> JLuail jUiiil jj t> accept () aLjUI *lc.siJj 
^ jj^a. thread '. j »» u j oUij 1 )? Aa^'iujj ^ulill Socket q»^A\ iiL t^LjUl »j& 

■•^9" O-WJ J^tuJ^ accept () plc-iuil ^jj ^i Cj^U. qjij ^ja-j Ja.1 

JajbberServer . Java J&*ll <j«j ij»'^-«lli o^^lj ^^1 J^l cJ koK „ j 

u SI l^ liJ fJ '*»^J (>aU. jjjj j>J^JJ AILaliJ CjULmJI llu, (Jj^ti li «tf1 V] ' I JA& 

//; MultiJabberServer. Java 

// A server that uses multithreading to handle 
// any number of clients, 
import Java. io. *; 
import java.net.*; 

class ServeOne Jabber extends Thread { 
private Socket socket; 
private BufferedReader in; 
private PrintWriter out; 
public ServeOne Jabber (Socket s) 
throws IOException { 
socket = s; 
in = 

new BufferedReaderf 

new InputStreamReader ( 

socket . get InputSt ream ())) ; 
// Enable auto- flush: 
out = 

new PrintWriter ( 

new BufferedWriter( 
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new Output StreamWr iter ( 

socket . getOutputStream ())) , true) ; 
// If any of the above calls throw an 
// exception, the caller is responsible for 
// closing the socket. Otherwise the thread 
// will close it. 
start () ; // Calls run () 
} 

public void run () { 
try { 

while (true) { 

String str = in.readLine () ; 

if (str. equals ("END")) break; 

System, out. println ("Echoing: " + str) ; 

out.println (str) ; 

} 

System. out.println ("closing. . . ") ; 
} catch (IOException e) { 
} finally { 
try { 

socket . close () ; 
} catch (IOException e) {} 
} 
} 
} 

public class Mult i Jabber Server ( 
static final int PORT = 8080; 
public static void main (String [ ] args) 
throws IOException { 
ServerSocket s = new 
ServerSocket (PORT) ; 

System. out. print In ("Server Started") ; 
try { 

while (true) { 

// Blocks until a connection occurs: 
Socket socket = s. accept () ; 
try { 

new ServeOne Jabber (socket) ; 
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} catch (IOExcept ion e) { 
// If it fails, close the socket, 
// otherwise the thread will close 
it: 

socket . close () ; 
} 
} 
} finally { 
s. close () ; 
} 
} 
} ///:- 
o— ^>> accept () u — & gjlill (jajLJI iiL ServeOne Jabber * . t . .ijiM ?J L 

f.\ — iiU 1 — fcj*j »jsj .JLi-fl2l ^lja>Lj jj^a. (jjjj l^jj ajL i'jA JS ^ idlij una in () 

>1 s'i ...U ^1 — ilj (_&ij PrintWri ter .>ojc. yjiij BufferedReader 

■ «■ -U ; 4_JLaLsJI Start () 4 — SJjia clfrJj uAj >jL IjJilj .Socket j^ojc. 

• run () ■*^ij^ frleJiLiil aS ^>«j i.tnijiW ij{ n\\\ oULuu «,_j3j i«j1Ij Thread 

.END ojUi] (^le Jj^-JI ^ UjUk] ^ o^l 



Transmission Control) TCP JAjjjjJI »I^j"Ij ^U *JkVl ^ li-S 
.-. I jU.,« Jj_j^,j j > *■ ^ j 2 yj.jtt tjjaaal -uxi^ai (jja> (^illj (Protocol 

User Da tagram) UDP JjSjijji-ll j_a j_i.l J^-SjSjjj \ — jJ <^* 
o *>>>$ -ul US tU-yil packets ?jj ^ Cy^i V j* j '(Protovcol 
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£* <ii Vj i IjjK TCP JjSjjjjJI I4-&J 4+!* UDP JjSjjjjJI UU <u"i£J ^ill pcall 
f 'j — i^Jlj jjjjll ^k DatagramSocket o*jLA\ ^>j 4^ tTD-P JAPjjJI 

(_jl ^j Sj j « £a iKjj (ja Jja. ^jlsll {e&lj V AJI J*J jil i— l^Ji.1 c£llii> Uiul .Ajjjoi 

<-iul ij'A\ (jlUI Aijxji Datagram ^-«jj ^5^ '-^.Ai 6^ . (JL-aj'^I *Ij?>I ^ o^° 

1 «l .j»jj — II JUS — Jj Jl lujL DatagramSocket j ^c- ^j-Jy 

datagram JUSLij ? jS L>jj&j taLjkJ ,Jc i/j^ui DatagramPacket 
13-1*2 w jII CiLj1«JI U .4js iXjIjUJ ^jaj JaJ ,> buffer isjd Jaia ^13^2 

J-21 — i (j — a 4 — a j_)JI J waj I a-lJE. I jjUUj lg jliii a!u3 AjIjjII pSjJ Cljjful (jljJ*J 

isL—u. DatagramPacket <■ « <^\\ ^j\ — j dp «illil .DatagramSocket 

:dug 

DatagramPacket (buf, buf .length) 

ts— ic DatagramPacket csj-jaj jl > .t >j (.datagram J^J fjj Uijcj 

ciLJJl .I^jSI Jujiu. ^1 4jIjJI jjjj OijuJII jlj^ (jJc Ujjj Jaia lik (jiJ (CjULmII 

:^MI JLill Datagram <.*>A\ ^U iiL *]LJ »i* ^ij 
DatagramPacket (buf ', length, inetAddress / port) 
Is J* — II JjJa j$i length &t il^J vj^l ^j^H (^It buf i^J^i •*<?> 
^-Jjj inetAddress Oiji — tyl u 1 -^ Olje^Vl oUay-jJI jUj O^ ^ ubuf 

.I4JJ A-4Jjll JLiJ ^jjui ^1 port 4jIjJI 
to ^ l j j String <_ijUu. iLLi ^ Datagram j-aic. *LiiJ Jj^ jj ^j 

'.Dgram ei-ail sbl f hVi„L ^Ml JliJ \^ 
//: Dgram. java 

// A utility class to convert back and forth 
// Between Strings and DataGramPackets. 
import java.net.*; 
public class Dgram { 

public static DatagramPacket toDatagram ( 

String s, InetAddress destIA, int destPort) 
I 
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// Deprecated in Java 1.1, but it works: 

byte[] buf = new byte is . length () + 1] ; 

s.getBytes(0, s. length (), buf, 0) ; 

// The correct Java 1.1 approach, but it's 

// Broken (it truncates the String) : 

// byte[] buf = s.getBytes () ,- 

return new DatagramPacket (buf ', buf .length, 
destIA, destPort) ; 
} 

public static String toString (DatagramPacket 
P){ 

// The Java 1.0 approach: 

// return new String (p. getData () , 

// 0, 0, p.getLengthO) ; 

// The Java 1.1 approach: 

return 
new String (p. getData () , 0, p.getLengthO) ; 
} 
} ///:~ 

*lk_^jll i±L_2 ^Ij « toDa tag ram Ji}i\ 3ijl.ll o]i Ji*« lift ^ Ji^ US 

j "="£• ^ £j*i fj — S3 tdestport j InetAddress j String 

o — »*i> String <~*J — a-JI AJ — uiLu ^yc^* ^^ «^j '■DatagramPacket 

'a — Ljiall \ 'Ji .DatagramPacket ^Lj (^-JJ <.j_j>jj byte tejlxj 

•jbyte l$Jd\ ( y u ± String AIXJI <_«jU*a ^«ij ^ jiia getByte () 

if±LA\ j>ui datagram £-* <_U*j11 %£& jtJajj ^iUll ^UjjIIj 
//: ChatterServer. Java 
// A server that echoes datagrams 
import java.net.*; 
import java.io.*; 
import java.util.*; 
public class ChatterServer { 

static final int INPORT = 1111; 

private byte[] buf = new byte [1000] ; 

private DatagramPacket dp = 

new DatagramPacket (buf , buf. length); 
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// Can listen & send on the same socket: 
private DatagramSocket socket; 
public Chatter Server () { 
try { 

socket = new DatagramSocket (INPORT) ; 
System. out. print In ("Server started") ; 
while (true) { 

// Block until a datagram appears: 

socket . receive (dp) ; 

String rcvd = Dgram.toString(dp) + 

", from address: " + dp.getAddress () + 
", port: " + dp.getPort() ; 
System .out .print In (rcvd) ; 
String echoString = 
"Echoed: " + rcvd; 
// Extract the address and port from the 
// received datagram to find out where to 
// send it back: 
DatagramPacket echo = 

Dgram. toDatagram (echoString, 

dp.getAddress () , dp . getPort () ) ; 
socket . send (echo) ; 
} 
} catch (SocketExcept ion e) { 

System, err. print In ("Can't open socket") ; 
System, exit (1) ; 
} catch (IOExcept ion e) { 

System. err. println ("Communication 
error") ; 

e .printStackTrace () ; 
} 
} 

public static void main (String [] args) { 
new ChatterServer () ; 
} 
} ///:~ 



&Lt &jjmU Lus j]J *Uut£ui 



Java, and NBtvork Programming' otS^Uf <x*jjj IdU FFY 



j — i^j DatagramSocket j^& Jc ChatterServer >-uJI ^^ 
j_£l .fi-j-JI ijc »jj=.jl JaSa JUi^l Adj, jjj Jc ^ ^ j . JSUJI JUlutf 
.<ull datagram JUjb <,_&« ^ill j&jj ^^ji jjij 0j jjj| ^ j , , rj 
A_ij>ll a tlTUni socket j_^i»ll ^.^JLa tf_4a«i*li while <Sk Jib ti 
^_i *_~ijj «4tt iu fJ i, .datagram J— j ^ i^ ja ,>j ^receive 
^l-uL. ts^J ^JJ 51 sjB (Ai f 5 'datagram Packet dp j.^xlb y^Jl J.?,- M l 
Ci_jI ^i — II (jo^LlI oc-j Ciijiil tjljjc tjt t^Ljlw ^ ^jiaj String i_ijU» 

Oj-^jk Oh ^'' ■»« s^— & ^LiJJJ ^Lill 2-UjjII ^j ?J Si« tf jiJI | j* jLasj <jj ^ 

:l*u>J ujjbjijj f ii*ll Jj da t a gram fjj jpLLL lt Jrt> 
//: ChatterClient.java 

// Tests the ChatterServer by starting multiple 
// clients, each of which sends datagrams, 
import Java . lang. Thread; 
import java.net.*; 
import java.io.*; 

public class ChatterClient extends Thread { 
// Can listen & send on the same socket: 
private DatagramSocket s; 
private InetAddress hostAddress; 
private byte[] buf = new byte [ 1000] ; 
private DatagramPacket dp = 

new DatagramPacket (buf, buf. length) ; 
private int id; 

public ChatterClient (int identifier) { 
id = identifier; 
try { 

// Auto-assign port number: 
s = new DatagramSocket () ; 
hostAddress = 

InetAddress . getByName ("localhost ") ; 
} catch (UnknownHostException e) { 

System. err. println ("Cannot find host"); 
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System. exit (1) ; 
} catch (SocketException e) { 

System. err .println ("Can' ' t open socket") ; 
e.printStackTrace () ; 
System. exit (1) ; 
} 

System. out. print In ( "ChatterClient 
starting") ; 
} 

public void run () { 
try { 
forfint i = 0; i < 25; i++) { 

String outMessage = "Client #" + 

id + ", message #" + i; 
// Make and send a datagram: 
s.send(Dgram.toDatagram (outMessage, 
hostAddress, 
ChatterServer. INPORT) ) ; 
// Block until it echoes back: 
s . receive (dp) ; 

// Print out the echoed contents: 
String rcvd = "Client #" + id + 
" , rcvd from " + 
dp. get Address () + ", " + 
dp. get Port() + ": " + 
Dgram. toString (dp) ; 
System. out. println (rcvd) ; 
} 
} catch (IOExcept ion e) { 
e .print Stack! 'race () ; 
System. exit (1) ; 
} 
} 

public static void main (String [] args) { 
for(int i = 0; i < 10; i++) 
new ChatterClient (i) .start () ; 
} 
} ///:- 
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■ .i mij^ ChatterClient j »<Vi<Jl *Lij] ^jaj 4jL Ji^lj ^LJ! «-»UjJI ,J 

j — naic jl 3 — loa^U Ua <jS*jj .fji-all j-lc jj yj"^ *■■•' »j»] jjSLoj i'»>< Thread 
■- '« ^ (^—9 f ^"' i n l l? j — M j^»i«il Aii -ULiU Jj ,_sill DatagramPacket 
j—^ajc *\—ty ^_jj9 t^l—JI o—*^ 1— ^ • jj — £ '■**> (J! Chatter Server 
■■*— ? o- 3 ^ */jj (^J -^*3 ^ M^-iy ^ *& frUauj jjjj DatagramSocket 
i_i_c.jj ^i— II t t j » *™ti jU^l C -"J"J Olj^ & 'jW - _»** host Address UJ 

J *i «*nt JJ — a-« A_jIjj ^Sjj t_ijjjui (jljjc. i„ tu>iflll |j$j (jjSj <jl (_isu ,Au iliJajlL 

j — j&j jj a_« jk_ 3 j thread <-j — «jj J— £ ^ — 1«jj .a uliU« j « jj5l_jjil 

4_jj^yi jj — ajLia String ^iLuj *Lmi] j^jj .identification number 

.1^11 uijU i.iiLij'iM I i* » jiiui (ejll yiuijll *Sj_j i(_iuujll jia^« iSj (jit tjS"*" run ^ 

^_3j iiiia. ( ( tun«§ JA (Jioijiui <^ill datagram eLi^ String VL»Jh ^'u«> 

j «jj . Cha tterServer <-i^»ll ^jIj iiulS <>ui> jj>j*1I ijAu 4j1jJI pSj iaJ 

a!\, .a j pi a.jL fi ^ a\\ fjL Jh>. receive () -tfjjiall ja*»j ^>jj t3JLuij]| JLiJ 

.(-jIj^. 

- J«~ ^)J 9 ((3jjjx JJC. [/DP (JjS^ij^l (Jl IJA fC'jll (.^ *jl (Jjluill <Jli*ll ?t>-i>JJ 

■ ijtu^ti ^i£jJi jj J. .-"■„ datagrams jmlir. 
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a — CsU. t> fjiiuj iWeb «— i_yM tyJc J«j t^iiki *Li3b Ji-aill li* ,j 

A* 

_tti jiVI *jaJ Li ifi^ei) Server <-ij j»^-« t^ »ij»2 j^ UU 

li_* ^j_L .jbrovser i>j »"i m^ l (^-Ja -CLis ^ applet £-jjj oc ijUc 
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<o — iji u'j^ UP- ( ^V' ' ""B J>-j g-yjJI Vji ^jSjju. :<kujij g^UjJI lik a^-o (jjSioi 
c j'* 1 *'-' ' ■ ' ) ^M f 3 ^' lS^jj 11 <J>^ *^*-» i> 1a-*4 cftv\!'.n 'Email ^jjStyl 

jjlj-iJI lift. (JLuijJj fjSJ f»J '(@ >jll ^Ic 4JljU ,> t 3iai i i 1 j <lAc.|jS Jja.j ? J& ^ 

ljI j — ^ -k^W j"'^ 1 ts^ cU*ll lAW^ 1 f j^j ■ Wei) Server vjN pk»« J! 
iJI lift. ij£j ^i lil U .g-JjjJI (Ji j> U J*lil jij tc *lli (jJc. Jj3 2QL..J ja-jiu. 



.^Ujj Cii (jljjjjl lift AJLiil 
^ *.ni cJSa- £-> HTML ^i-a «.Liilj fjj JSLUI <> £jj]| lift 4a1«1 Aj^JSill aLjUI 

ij»J — a-dl ^j 5] AiLujIj ^"i n'll l JikJI qaiJo, p,^ i^\ 4jIj£ »,YViimiH ijiLaJj . JuSfa jjj 

sift *«a -AUijin Lae aJli-JI jLjilj S^J^ Ajki-a .j&iju, >2U \„M ,'ihU. .11 Jjj ^£\^ Jjfcj 

Common Ga teway) CGI A£ji — ui*ll 3Jjj1I ^?.l j g^o* Jpajj ■-■ku.-m 

.oUiaxAll sift, ajs5j ^»j ^IjiiVij aTi^^l ajSiui (^iilj (Interface 

j$a t*^ <J£ AaJU* AjIcj iC++ j\ C J Perl A*L Sic lift CGI g-Ujj i_u£jj 

/j— lc <_ia»_>u c£Ui& (jSj a\ liji t?rj-> i nil JSjullLj l^jl (jd j£uU CjUJax-al! j---'' Vjl j>_j!y 

aj L (^ill j»ii-*llj Igl-ilj ^JJ lilia. i4K*L«ll l_ijuajl HTML kaJbva e,L£i) CGI g^Ljjj 

jjjj II (jlj \c A aL_ia]j CjI jVi»flll i_sL« «jjj CGI 5"Ijjj j»j3j t4->j«>i<n Cj1jVt> A\ 

.aJiiuLill J] l^iLuij] Jskl t>« ^Aa-all 3jjuilia HTML AaA^o *\J)i\ Ajlfc 
C ■» (JS '^«V' JjLaJuij tSJSjJull (JaJ A^uilxt <LLuJI ALjlall ^jli tUla. ^*L (jJa-ajiaSj 

i 2i±.±A\ £l\Auu&\ Aauua j>o ^Shll liU> WXJJJ Jiiiuilj Vji j»jiiu> tdlil .liU. AiL 

(JJuiJjI AaLsJI UJ^J "t 1 ^ cj^" ^C- j^l JJ,>»M tljUl«c ^1 Aa.UJI tjjJ t£}jijfl ^S>> 

til lij (jA*. aSj^ (JL^jI ^LijU ^iiilj c(_ijll ? ia-4 JjUj c*lli i«j JjLailj .Cj Ui . nM 



CiLajI/laU LdjJi AluiLut 
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^"im (>> j5Si i>j lili iNameCollector *U"I £&-* (3#Jm *.LSjIj jVI -_)*''•- 

i-ju-Uill jiu 4i£ ^ijiiyj ji &J iTCP/IP o4** jJjai.li NameCollector 
j5_si £* JaLull jj q* t4ijUI J^-oill ^i l^a-ju £ ,^11 multithreading 

i^UI t i , U1 u — k. 5jVjSH ujJjW" thread uiulu ^ J&i J jUcl ^kj ^£1 

(J_Jj 4__u3j jil^ij — ml u — II Uiifr g-Vnim i^jJiSI^I JjjJI fjjjljc «-j.«a. (^Jc. («_jiaJ 

^ — s «_iUl Jj aJj tjuui t> j5Sl Jj-aj ? jc (> ^ajll loo/c michanism 

(J " * ■ *.' ) ^ Jfl '".' UL}*— ^ <— i — La 4aJUs ^jln'in'lV Java 1 . ^k^tai jL Ojj ljSI 

ljjjS4_u.j tC AiL g-«Lijj ^jtiS JiU. ,> 3Jli«ll fti* Jaj fjiiu dlliJ t( Ja va 1 . 2 

4 kL (_jj31« guibjj £* lila. iil jjft AiL <_J j&o gwli jj iijj AjijS ftui JJJ LaJ c^ll j 

ls — It ji.1 ^Ujj (ji^Ja^Li fjS exec l*-J yjjt Runtime j^v-. ^v,^ 

J "**=• is ^ <Jj ^=JI ^'i »i'i j -PrOCCeS > ./>Jr. £L^?.jJj jl«— aJI 

<J_— iiJ g-UjJI li* Ja.1 j> ^uai Jij ^ jLafclL fJ L OutputStream 
.^uLXIl CJ ill ^ JL^L ^ InputStream j^c ^lliSj 

J-J *1S .it Ja. J| g-ljai Uiic (.iuali, Ja. jfcj .^Ull £jaJ ^Ic. Aa.ji. t.filj j 

.Ula. AiL ejLu (jjSS 

<-4LS e—jiu, (CGI ^-jJ AjJi. jjfc liU ' V) C ^iL vjjUl ^Ull ^UjjII ^i 

^jJ^iyi ^lm» Jj^ ds*t ^-ussi j&Ji f.jiu- .^jjssrjii ^i ^Uc ^u sjbi 



//: Listmgr.c 
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// Used by NameCollector.java to manage 
// the email list file on the server 
# include <stdip.h> 
# include <stdlib.h> 
^include <string.h> 
idefine BSIZE 250 

int alreadylnList (FILE* list, char* name) { 
char lbuf [BSIZE] ; 

// Go to the beginning of the list: 
f seek (list, 0, SEEK_SET) ; 
// Read each line in the list: 
while ( f gets (lbuf , BSIZE, list)) { 
// Strip off the newline: 
char * newline = strchrflbuf, '\n'); 
if (newline != 0) 

*newline = '\0'; 
if (strcmp(lbuf, name) == 0) 
return 1; 

} 

return 0; 

} 

int main () { 

char buf [BSIZE]; 

FILE* list = f open ("emlist.txt", "a+t") ; 

if (list == 0) { 

perror ("could not open emlist.txt"); 
exit (1) ; 

} 

while (1) { 

gets (buf) ; /* From stdin */ 
if (alreadylnList (list, buf)) { 

print f ("Already in list: %s", buf); 
f flush (stdout) ; 

} 
else { 

f seek (list, 0, SEEK_END) ; 
fprintf(list, "%s\n", buf); 
f flush (list) ; 
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print f("%s added to list", buf); 
f flush (stdout) ; 
} 
1 
} ///:~ 

(j—LmII f-^VI jja.j <> jLaL <_*LH ^ alreadylnList JjVl ^Wl f j£ 

£j jLi iJtL Jl <illij FILE <jJj _>i>£ <_iLll ^ju.1 JJ>J fJJ lj* .<-iL»ll ,^S JajjjijS 

JUB o*^ Jifik pjSi fseek () aJIjJI U .inain () Jib :*»J 



.lbuf ^a AjuJojj list 
lijajial IJli .fopen () fl-iiUj <— *L>JI jua fiii main (j < i? j*uj1I g^-SjJI ^i L«1 

'(•■^ .' lila. g^^jjw <lajj fjj" t^jB) ts"^' <J^I t> j^> »eljfc gets (buf) 

A 1UI u 1J » J-JJA) jk— ll (^i— II J ibuf isJxJl (^— S jV» mB li_A ^ irtjj 

. already InList () 

tf _JJ j i>JI JiL fseek () ^ll.all ^jiiui <i_iLH <J taja>>« jLmll I ja ^ J lili 

w — II ^jaJI jxmVI AiLiJ o& lidcljprintf"^ j»jfc«j .^U& -OjUSj iJUI U*j 

5 — jLc pi J— a.^ (JjLuJI C 2"ljjJ #lfiiiuAj ^f jl 1.11) lila. AiL w-»lijj pLiiL (jVl >j4iui 

J—*! o — « «^j datagram i*»j i> <jiuLi pLiiL U^u ?J L .AJjjj«JI JL^I 

.g-ujJI (> sjJjII datagram fj*> ^1 ^LuuiVI 
//: NameCollector.java 

// Extracts email names from datagrams and 
stores 

// them inside a file, using Java 1.02. 
import java.net.*; 
import java.io.*; 
import Java . util . */ 
public class NameCollector { 

final static int COLLECTOR PORT = 8080; 
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final static int BUFFER_SIZE = 1000; 
byte[] buf = new byte [BUFFER_SIZE] ; 
DatagramPacket dp = 

new DatagramPacket (buf , buf .length) ; 
// Can listen & send on the same socket: 
DatagramSocket socket; 
Process listmgr; 
PrintStream nameList; 
DatalnputStream addResult; 
public NameCollector () { 
try { 

listmgr = 

Runtime. getRuntime () . exec (" listmgr . exe" ) ; 
nameList = new PrintStream ( 
new BufferedOutputStream ( 

listmgr. getOutput Stream () ) ) ; 
addResult =new DatalnputStream ( 
new BufferedInputStream( 

listmgr. getlnputStream ()) ) ; 
} catch (IOException e) { 
System . err . print In ( 

"Cannot start 1 istm.gr. exe" ) ; 
System, exit (1) ; 

} 
try { 

socket = 

new DatagramSocket (COLLECTOR_PORT) ; 
System . out .print In ( 

"NameCollector Server started") ; 
while (true) { 

// Block until a datagram appears: 

socket . receive (dp) ; 

String rcvd = new String (dp. getData () f 

0, 0, dp . getLength () ) ; 
// Send to listmgr.exe standard input: 
nameList .println (rcvd. trim () ) ; 
nameList. flush () ; 
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byte[] resultBuf = new 
byte [BUFFER_SIZE] ; 
int byteCount = 

addResult . read (resultBuf ) ; 
if (byteCount != -1) { 
String result = 

new String (resultBuf , 0) . trim () ; 
// Extract the address and port from 
// the received datagram to find out 
// where to send the reply: 
InetAddress senderAddress = 

dp . getAddress () ; 
int senderPort = dp.getPort () ; 
byte[] echoBuf = new 
byte [BUFFER_SIZE] ; 
result . getBytes ( 

0, byteCount , echoBuf, 0) ; 
DatagramPacket echo = 
new DatagramPacket ( 

echoBuf , echoBuf '. length , 
senderAddress , senderPort) ; 
socket . send (echo) ; 

} 
else 

System . out .println ( 
"Unexpected lack of result from " + 
"listmgr. exe") ; 
} 
} catch (SocketExcept ion e) { 

System, err. println ("Can ' t open socket ") ; 
System . exit (1) ; 
} catch (IOExcept ion e) { 

System. err. print In ("Communication 
error") ; 

e .printStackTrace () ; 
} 
} 
public static void main (StringU args) { 
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new NameCollector () ; 
} 
} ///:~ 



Datagram A— -> *1 — &\ ^ £ & j 'Vjt <jljJI jUil iia^j ^b_^l U± ^ 
Jl^uVU tjkns ^JUll AE&i aliij^l U .Da tagramSocket J\ >S> .xJjSj 

J—) 3 U • C ^-Ujj oisl^iiul fr ^j Jic gjjj Object j^aJC j dua. tC J-U^j ^a 

j InputStream >-J ic j Ajh j ,n\*]\ IJ_a ? j__Lj iLJU. ~-t ■._,. 

j^LiJI »ii uiJiu jujj jC j-UjJ j^Uill Ji.illj ^jaJI ji^ OutputStream 
.Data InputStream j PrintStream : ^Ull UU^jij Jij ^ 
i_j»2 ^o_j jJ ^ « constructor ^Ldl Jib ^ ^LSjJI li$] ^Lufyl J«ll 
exec () i-ijlaJI frlnjLu.V ? ^iiauj i^JUJI Runtime jxVir. 41k ^jj C £-Ajjj 
oUlfii_-iVI 0— ' ^ — ***$ A^-j LjJ J^V .Process j.^iill ^UjU fJ ii ^1 
j getOutputSream () 0— « streams <jj — sj aJ^j ^11 ^^i ^sll iL^i 
J— "J j_a 4 — a.tiajL» JS ^li ^LiiJI &U <> IjUial .get InputStream () 
.addResult t> ^Jtull Jc Jj^-aJj nameiist (jiill JJ a\A>*A 
while 3 — ala. Jibj .^IjiJ J*-ao« DatagramSocket j.*vw. (jia 4^ hi 
_w — ky ts— j*> ^-^*>J £y (^1 receive () ^jk elcftwL ^»UjJI ^jL Ajjl^iJllI 
f.L_iJj L_a^o ^_ii .String rcvd ^ 6ljSa-» ^bj ^h i^a. ida tagram 

nameList .print In (rcvd. trim () ) ; 

?_& l?^ g*\iji i$ J>\ Jj*-ajJI £±" ^W- ^ exec (J %>!= jV JaSa jjL« liAj 
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...NameSender 

j <«■. jjft jjSi ^i <3ji«j ,>uu (^ Java 2 . ^^ e^j* 11 ,i& "M 3 ^ f ^> 
-l^* ■■■! (> Vjj» tUjijLJ AajUII i_ijii^ll jjc. tjjSj J JLaij cilliJ tCiLusj«i*all i> 
*iLi] .oniine JaaJI ^k Datagram oIjLc £u». ^u»j j»ii« Dgram <-»*-all 
0— Vx_js tfjayj ajjJ J\ £U-£U Thread m«^ J] g-jjJI jrt^ 4U J] 

//: NameSender. Java 

// An applet that sends an email address 
// as a datagram, using Java 1.02. 
import java.awt.*; 
import j ava. applet. * ; 
import java.net.*; 
import java.io.*; 

public class NameSender extends Applet 
implements Runnable { 
private Thread pi = null; 
private Button send = new Button ( 

"Add email address to mailing list"); 
private TextField t = new TextField( 

"type your email address here", 40); 
private String str = new StringO ; 
private Label 

1 = new Label () , 12 = new Label () ; 
private DatagramSocket s; 
private InetAddress host Address ; 
private byte[] buf = 

new byte [NameCollector .BUFFER_SIZE] ; 
private DatagramPacket dp = 

new DatagramPacket (buf , buf .length) ; 
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private int vcount = 0; 
public void init() { 

setLayout (new BorderLayout () ) ; 

Panel p = new Panel () ; 

p. setLayout (new GridLayout (2, 1) ) ; 

p.add(t) ; 

p. add (send) ; 

add ("North", p) ; 

Panel labels - new Panel () ; 

labels . setLayout (new GridLayout (2, 1) ) ; 

labels. add (1) ; 

labels. add (12) ; 

add("Center", labels); 

try { 

// Auto-assign port number: 

s = new DatagramSocket () ; 

hostAddress = I net Address, get ByName ( 

getCodeBase () . getHost () ) ; 
} catch (UnknownHostException e) { 

l.setText ("Cannot find host") ; 
} catch (SocketException e) { 

1 . setText ("Can ' t open socket ") ; 

} 

l.setText ("Ready to send your email 
address ") ; 
} 

public boolean action (Event evt, Object arg) 
{ 

if (evt. target, equals (send) ) { 
if (pi /= null; { 

// pi. stop () ; Deprecated in Java 1.2 
Thread remove = pi; 
pi = null; 
remove, interrupt () ; 

} 

12. setText ("") ; 

// Check for errors in email name: 

str = t . getText () . toLowerCase () . trim () ; 
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if(str.indexOf(' ') != -1) { 

l.setText ("Spaces not allowed in name") ; 
return true; 

} 

if(str.indexOfC') != -1) { 

l.setText ("Commas not allowed in name") ; 

return true; 

} 

if(str.indexOf('@') == -1) { 

l.setText ("Name must include '&'"); 

12.setText("") ; 

return true; 

} 

if(str.indexOf('@') =- 0) { 

l.setText ("Name must preceed '@'"); 

12.setText("") ; 

return true; 

} 

String end = 

str. substring (str. indexOf ( ' @ ' ) ) ; 

if(end.indexOfC') == -1) { 

l.setText ("Portion after '@' must " + 
"have an extension, such as '.com'"); 

12.setText("") ; 

return true; 
} 

// Everything's OK, so send the name. Get a 
// fresh buffer, so it's zeroed. For some 
// reason you must use a fixed size rather 
// than calculating the size dynamically: 
byte[] sbuf = 

new byte [NameCollector .BUFFER_SIZE] ; 
str.getBytes(0, str. length () , sbuf, 0) ; 
DatagramPacket toSend - 

new DatagramPacket ( 

sbuf, 100, hostAddress, 
NameCollector. COLLECTOR_PORT) ; 
try { 
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s.send(toSend) ; 
} catch (Exception e) { 

1 . setText ("Couldn't send datagram") ; 

return true; 
} 

1. setText ("Sent: " + str) ; 
send. setLabel ("Re-send") ; 
pi = new Thread (this) ; 
pi. start () ; 
12 . setText ( 

"Waiting for verification " + ++vcount) ; 
} 

else return super .action (evt, arg) ; 
return true; 

} 

// The thread portion of the applet watches 
for 

// the reply to come back from the server: 
public void run () { 
try { 

s . receive (dp) ; 
} catch (Exception e) { 

12 . setText ("Couldn't receive datagram") ; 

return; 

} 

12. setText (new String (dp. getData () , 
, Q f dp. getLength () ) ) ; 

} 
} ///:~ 

Button jj— II j i4— lita ^jjiSiyi ^_>j jljic. ii5£ ,> .iliLu TextField 
f i l-y Labels J W><*\ *-*£ L«S .{±A J\ q\j*1\ lifc JL.J Jte. .ibeU> 

j DatagramSocket j^ i*ll J j^l ^ — &*! u^l — • U — £°Ij 

c*L_iS^ ,*£j ill Cj^L-aiV jjLuoxS DatagramPacket j InetAddress 
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^ujjJI to! -j U. ij>.j»B * > JjiS Jc ^y=^ ^jII run *Ju>JI Aj^j IjjaJ 

. f ii-ll i> SJjIjil AJja^U g-UL^l yJc 
f l.iiiJj GUI Ai^JI ? Jii*JI 4+a.ljl ^jIjoj^I fj«ll Ai^ inlt 4ii_>lJI fJ £i 

tf jII DatagramSocket j*Ajc *L5uIj Iajm ?j B £5 c^liLu&VI jl^V 1 ^'j^ 

.Datagrams M (JUSuJj d^jf l^ hVun l jxujji 

I1_a hirni caJ JU. ^jj isend jj i*iVi»i^i a' Ja*i sjSIjj action () AJUjlall 
^ li^j <£Ui£ <j£j j" 1 '4* 'null d& u! ^J 1 Thread pi 6- ijSLsjj l^jli jjll 

^—JjVl ij*ll I'j.Hjl 1+iL l|? iu li$i lMc M"^ «^* u^ 'JJ "^ '^W-J jj*-k ^}Slj-l 
pi j u^l ^ null 3-«ja ^*i»j juj ilua. tAJLuijll JLmjjl jOVmmti l$ja JjUj ^1 

*W (jijVl »>*ll »i* CjjI£ lil L*e jiaill i>aijj .listener ^ a* mall 3jJaUu i^uj 

.12 ^ t>aill <-«ia> MUiiS jjll .I-Mijn I4JS aJ 
jjjjjj—Siyi ^JJl— II frl 1 i"l (ji frUail -ija-j (>« ijl^n CjLojLuII ^4 AjIIjII 4£._ja^»]| 

V (^ — jU i-ijUJ t> (liaall String, indexof () aLjLII j^jaa^j .email 

.vilJij aJiluiall jUil all li.la.1 ■ «l ■*"<! (Jla. .jj \^j ?iaulj 
(J^l A« (c*^J Ij^S iiSBll (joj (j* p juO €u 3£juui]l Jiiiuil tJji all lilli JS (Jl .JaatV 

.Oijtf)|l 

' ij i rtoB JjiA ,Ji aIu J j Datagram ^ -uj*. ft ta^l i> (jSajll ^ j ^uj 
^•j — « f2 ^jSI aLjIJI (jiiij port number ajI jJI ^Sjj host address 
L^S . <j£j ja JUj^l Ai*c 'Jj ti^Lc/y ^JjVl aSU^M jjiiu ^j . JjLJI Ji-aill ^ 
i -^i < iU*i j i inijifl p!Jlil aii 3_Lii]| ai/k .lie. .re— send ^■.■■^■j '*',■'«■.' jjll o«j >u«j all 

.j»iiJll ^ 4jUI jtjjj J-jjJI (jL AjjIjII ASLalll 

^_j ^^.^j^l DatagramSocket j .null run '.' ■":*•" ^Ljla -^*—'.j 
a-j>. ^Lj ^-ja. ». i j« ? h receive c; aLjUI fJ J3 iLja. tnameSender 
j — ^J^ 1 y-i U-*^j p-Jja A_ajUll A—^jaJI l_*i .ji_ij| (j_^ Datagram 
j^-i l g » » n jj 3 — »jaJI j* CjUImJI J .nVim l ^j .DatagramPacket dp 
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ij — & ^i ^ai i_u*uJ1 liA cp ^aijll *'& £c .NameSender ^ AjjISII aa.,m 
'■' "'J'' 1 J jWiftl ts— 1ft j .^lUJI s^> »WJ! J] (f^ L" -v* <> jjll V,i,- rtJJ 

VJ-J 3 ^ 1 ^-W 51 OU^ ^ ^J 3 ^ t> C^l y**2 IjjUIj V<-; iU»1£ 

<HTML> 

<HEAD> 

<META CONTENT=" text/ html "> 

<TITLE> 

Add Yourself to Bruce Eckel's Java Mailing List 

</TITLE> 

</HEAD> 

<BODY LINK="#0000ff" VLINK="#800080" 

BGCOLOR^ " #ffffff "> 

<FONT SIZE=6><P> 

Add Yourself to Bruce Eckel's Java Mailing List 

</PX/FONT> 

The applet on this page will automatically add 

your email address to the 

mailing list, so you will receive update 

information about changes to the 

online version of "Thinking in Java," 

notification when the book is in 

print, information about upcoming Java 

seminars, and notification about 

the "Hands-on Java Seminar" Multimedia CD. Type 

in your email address and 

press the button to automatically add yourself 

to this mailing list. <HR> 

<applet code=NameSender width=400 height=100> 
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</ apple t> 

<HR> 

If after several tries, you do not get 

verification it means that the 

Java application on the server is having. 

problems. In this case, you can 

add yourself to the list by sending email to 

<A HREF="mailto : Bruce@EckelObj ects . com"> 

BruceQEckelObj ects . com</A> 

</BODY> 

</HTML> 
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A_ikl.ll __2_L __,U j_«>_« _1_>1_- <_i__s j »jd'J* lifij 

4_a.l jj _il — S ^211 (JSL—JI jjSI j> <iti_JI _U__I jcl j3 qu iujll AjL* jiixi j 
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■j;,) jU. . x_frljfl Cll SJfLj ^ fr AiiLiiA platform (J*fr A'unia oljj (^la ojJsllj 

^J lij (Java Database Connectivity) JDBC <^jL1»lJI jcljSJajj 

.Javal.l J^yi ^ 

tliUJax-JI JcljS Sjljj ^-oJajl Cj.laSc.1 JslJ tlJLs. 4j«J l$J AJAU ul-\linl ,-jll AlaAjU IjlaJj 

^k SjjJa. ''i>;7- "j; A^ja. pliSub i^»\3 du^. tJU-«H Ym> ^ 4a\juuJl Oracle JStjji 
pLiuL ^jj^k*ll ^UuJI cJ>l t> tSllij tOracle AppBuilder for Java 



... JDBC <lAJa*^ ^IjS ^ LjjJI SI J 

. jj_*Vl K 1 ".'-'J Jj< "" J ^ i> «^* <^ API sbl^k t JDBC fU*-=S p jS 

J*e Alai« *Luj 2^ driver manager *il>JI jj-uj ^^i sbi JDBC ? iijj 
l n l',-v-. ^jll CjUI>JI j^Ajc guo* ajU^j i^tifc J£&5 libSfl »i* fj23 dya. lAlSiu- 
-.1 1 cjU1«JI ^IjS t> £lji *£K ciJ o^ b] «^ .^y— s - itl5 v» djUJU^'ill 
2i*i±* cteVyj, j^Juc *£& JA g\\<\*<& *U« (JL^u^L; i_itj3 
0—4^ driver manager A5I>JI jj^. ^ l*-ii Uj=^ *5I>JI j*-aUc ?J £j 
^JL>SI -> *n -J ; J...,j«->'ill a_41«j f l_jSll a_i«j dua. ^loading Jj*^ 1 ^J 

.Class . forName () 

:05iS "da tabase URL" p14j| i^Ic s4iy «*^1»« s^ 15 C^ ^ t> 

. "j dJbc" f JDBC fl^iiJi dul ^1 .\ 
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a j 4jjB jwJ J Ai\yJ\ pj j&j i "subprotocol " t^jill JjSjJjjJI . Y 
iODBC , -» uirt j ,jA (jAjIjlo JDBC ( ij<im'i jt jljjal (^Iftj .CjLdawll SJiets J] 
"jdbc-odbc bridge" >-* c L_lJI JjVl ^-cjill JjSjSjjj—JI jli 

. "odbC " — l (-jji-aj^ll 

s^cl5 aSI^J tfij jiiij .database identifier CiUmJI sj&U .ua^ .V 

"da tabase J-j-u »•!-£». j <-ijL_a-« aLiLi ^ aLU CjL«j1«JI » t« % a^ ^j 
tSX—i. o_* <il — Sij i people" jax*1I 1*1 oLkw sj&IL JL*i£U 3li»a . URL " 
:<JLill ljULwJI Sjeli (joliJI [JEL J±.L« i^jill ODBC djSjijji 
String dbUrl = " jdbc-.odbc: people" ; 

^\ CiLjl^JI ^ CiLLlJ i.toli URL cSiiaau tASii J5U. ,> JL-aftL CiJ lijj 

.Ljaj) Aia-ill jl^aJI •> v*"' 

AjSL_JI A_JL,jiJI ^Ifc^Uu.L »_i id jVw,H sjbI L JL*£U l>U ojS Laicj 

URL :a_JIj1I ^Ik^l jj^ ^ DriverManager . getConnection () 

SJ6l_i ^-JJ Jj_^J J J o* ^ JJ>4 ]| IJSj tf ^*„. < B ^Jj .ijBlJJj ^^i 

fiUj — u,V -UjiiJ ^l^u Connection j-u& Jb J — "... A^iiJU .aUa*J 

_y_*Sfl j^-VI 0-6 i^s ^ < JL-ftl CjUjk, oU»* UeU juL ^till JU ^ 
0-pB o-Ji— Al *L — J jLuib ^j . jj/lll jku, ^ J^ ^ LS tJ ^.tn 

:<>*-ll jiiVl ^Vl 
//: Lookup. java 

// Looks up email addresses in a 
// local database using JDBC 
import java . sql . *; 
public class Lookup { 



Java and Databases CljJa^Jl jc/Jj &*, ?*i 



public static void main (String [] args) { 
String dbUrl = "j dbc: odbc: people"; 
String user = ""; 
String password = ""; 
try { 

// Load the driver (registers itself) 
Class . forName ( 

"sun . j dbc . odbc . JdbcOdbcDriver" ) ; 
Connection c = 
DriverManager . getConnection ( 

dbUrl, user, password) ; 
Statement s = c. createStatement () ; 
// SQL code: 
ResultSet r = 
s . executeQuery ( 

"SELECT FIRST, LAST, EMAIL " + 
"FROM people, csv people " + 
"WHERE " + 

"(LAST='" + args[0] + "') " + 
" AND (EMAIL Is Not Null) " + 
"ORDER BY FIRST") ; 
while (r. next () ) { 

// Capitalization doesn't matter: 
System, out.println ( 

r.getString("Last") + ", " 

+ r.getString("fIRST") 

+ ": " + r.getString ("EMAIL") ); 

} 

s. close () ; // Also closes ResultSet 
} catch (Exception e) { 
e .print StackTrace () ; 
} 
} 
} ///:~ 

tj$ a. j « J naftl f\ j a.) J «J A it h OJU (3jL-J J *ij 0—» 

j i^iJI fl.iVi .nl £\U"\ ui"i tDriverManager. getConnection () 



iltLtjljLtU LajJI <LLAui 
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i L^LII f hi2 u,L Statement j. >«*■ pL_^V g*—^ Connection 

2 LjlJI ftlcjj J •* •■<-; d li i-ju ^_j .createStatement () 

tdjl£.L J sjjjS &e- iiji") .Ja^jS SQL A-«jki jj_>*i £* executeQuery () 
.(SQL fel 4ij« J ^.Uj jjSS jl 4UI tt^liB »i* SQL 4-Jxi ^ 
-u-iu _>4j iResultSet >^j& £U>Jj fj&J executeQuery (7 ^jjWI tJ 
J .^LukiJi ^i ytill a» Jr ..'.B jj iiJi JSl next ^jUl fJ S5 Jj^ lijLE j|'*JI 

(^-Jb 1 «jj JjLaaj uij .iaiiill 4cj*2l* 4jL>5 Jj Jj^jll ^J& null fcWjU (*J& 

_£ jl ^ja. executeQuery (,) ^jWI t> ResultSet j^ojc 



(J— J ».} ^lj »J* JieXt (7 ALjlall elftjdj idJc <-13JJ .AjfcjU &JA*A pUluiVI 

fr lci_uiVI jl— S tA_cjli 4>j"nll 4fi.>»a-« CJilS IJU .ClLL" Alalia j^t S^ljS ^UjLv* 

3 — cy&A ^ AJLxuii JS jJ t>j .false £L>jl> j»jij" Jiext AJujUl JjVl 

(J^UjII (iLl^tU g-jinj lina. tlsL> (jjmni i^tj.^f-lS OLLu ^Jc. (Juaaou. (4_kii]| 0J1& .lie. 

-us ^jj js ^ill yuLiVl _>-Vl .Uauu Iuuj JDBC fl.WuJj ja«JS1I ^ jli ,jJuj, LS 

• gj->'rt JLii L;\uVi j JDBC ^1 >m JaJaj lilio 
U ■«» >» Li* (Lfciw UiSl i jaJ Jj jL>a. j> j;uS JSjij Jjijj AjjUJI Ajjlj^yi jj\i .;U I. 

.J£i V J5-S IVindo^s 32 -bit ^ 

...JDBC tifa JL*jL p$ :^Jn SjJbdJI 

Class . forName("sun .jdbc. odbc. JdbcOdbcDriver") ; 

LjLtjIttU LdjD itudui 
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jdbC~ dlilj — ui J a.1 (ja 4JLLJI Jxoijll 4^ulxj jjJaiij .AllVl AjL AjAaj ajj <*»■>■ 

online <J — **M ci — AjSlI j — 4»i Ja sa ^\ — »Vl ui»— «j ^ — 9 odbc 

jS jujiVI uj^ ^4j^ *Aj»jLuiH Jxsaall 3jJaj t*i** (J^uu ^1 lijj .documentation 

Configure the SjpL — VI U — -u^J ;£-dtf0 Sj-JaaJI 

--.Database 

nlj—a.'jf £•! J»J JSj Liut IVindOWS 32-bit pUaij Alali. ejLaJt ftJA 



.likiS JaaII ALala t tjmjjl ClLLvdl 

i32bi t ODBC AjjLl Uj«j jtial i control panel p£=»jll *a. ^1 Vji jusl 

.File DSN sjjjiill *.> .^iSj tSystem DSN <-jjj^I * .> A**" ^* '^ 

ASCII d\-JL»j iDbase iiiL-iLS al iLJI JalJ i> ^jaJI ^USII ODBC ^.^ 

"jl_i i ASCI I <~i_lo ^—11 UjaWu LwSj people S^clSU Ija Ulli« ^a UiiJ lili 

j, j ^ (j « Add. Ji i.1 c^Ujj j»\jS11 .y^jjij AJaiuu ijjSjui < aLoil Ija *-« JAjuII 4jL»c 

•ASCII ejL ^m \+&«j ^SB L^l *Sj« J^ 1 f 5 'File DSN uujiiB 
■» .w» ^L. lJI use current directory (ji^l oj-^-a AJ-^ *^» f 5 

jjj Sj .*. ljU.>\ l Sjtla iji tJAi £« Ujjj Ols-j <_iU £* <J»UjJ pi UjL £ilalll Jia^ij. 

*jdL_S ^ Jjl.1*. tic j> ^ f3 gto Asl_£ 1*S-j ^3B SQL oLuLu ^Icj i'»ic 

res t I*e ci juvSS o* — ** '-^ — ^ O — ^ 

. . .Conflgura tlon 
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S.1C.LJ CAS I 3) 1 «JS Aij« t> tilJlu Aijla Jj g-tiauu. ciJAuojiJI <>aai (Ja.1 (> 

JDBC £-Ljjj i»i2 UjL uil&u .fSLxiuiVlj fjL l?^ 1 ^JJ 11 J* i> Ajjj- ljUIuwII 

Connection c = DriverManager.getConnection ( 
dbUrl, user, password); 

. ii .» j ill Ai_^a ajc ^plc. Jju lifc (jli ««.Uj1ui1 i_iis ^j IJU 

qruery-generation pU3 — wVI ^jj »l^ fl-iaial -^^1 i>* <J^ ty ts^j 

sjja-jJI Microsoft Query SbVl jJjSjJ ^i* <4&«j .5J=«£ill »j& .lie. tool 

.^UU ^jii CiljJ fhVi.nl «*1jI£-oIj oSl iMicrosoft Office <>«» 

Microsoft £ « SJ "■-« .i*iijU.i.n s^&U <jl£« asj*^ ^vs/mmA staVI ^rlWim 

tODBC j—}** 0^° File DSN sjujill *.> ^J iJajII 4^ mkA> 'Query 
4_jj j LSj ^jJI JJJj « text f river ooill %&y* jj^i jj^. Ji.A« AiLjalj 

...SQL ffciuil dJjJ :4xjIJI SjkUJ 

*\ iliL ^>-L Microsoft Query ibty jJ-iiljL »jLijJ ^j i^ill ^Li^l ^j 

.lila. j"ljjj (JajJo JmjjII 1 3& pi j-i] lijlftlikj '(cjliij (J^jij SQ.L j^jj 

last a_jS£]I (_>« ij l$] jjll ("i^Kmll (je titsJL »jL ^1x2^1 ^Liil ^11 Ua pll»J 

.lila. 2"Uj4 ijijj pjj jjc. ja\j}\ jLjji (jAiua Igila^j aj (jjllj naine 

Aijj_1I jjjl — 3c 3 — Sjmj i_j — ijjj "Noukari " -U&ll o& Jjaoj lijl ^li« <>ajiij] 
:<JIj1I CjljliaJI ^iiiu dUjJa.lt> -*^ »J* ^ Qi^ U^UuiVl ^j*>.l ^jj&tyl 

3JC.IS jiil ^ (Query Wizard fSUi-.VI ^11** ? .iiiu.l j t.ipa. £LU ^1 . ^ 

.people tiJjVn «ti 

»j — •e.'i/l 4 — js jj — a.j ipeqple JjJ aJI i^cLJll »3_j, j>_« Ji_i.l .Y 

. FIJ?S T,LAST, EMAIL 



ObjlUU LZJ Hudu, 
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J a j__ ulJ ll £_« equals JL^.1 ^_5 (Filter Data cl^ LAST Jiil T 

•And j*aljB jj jgflj « "Noukari " 
■ Is not Null JL\ £ EMAIL Jiil .£ 
• Sort By <^*2 FIRST ijjil Ja.1 .o 
5_-»J«j1I oiAj tSQL jj (jlc j&U t^UI ^UWiU ^ulj^ll SQL 4-yLu <r$j -*V.<- ; 

: V I3B JUtf iih« 
SELECT people. FIRST, people. LAST, people. EMAIL 
FROM people, csv people 
WHERE (peopl e . LAS T= ' Eckel ' ) AND 
(people . EMAIL Is Not Null) 
ORDER BY people. FIRST 

...tfluaJl fj SQL tukJjjCr .'ZvLtUUJ SjaaJI 

iJSjill ts i& gr.in-ill JjiaJI eLauil *j.aa. 

SELECT FIRST, LAST, EMAIL 
FROM people, csv people 
WHERE (LAST=' Eckel') AND 
(EMAIL Is Not Null) 
ORDER BY FIRST 

f I . "Nouka ri " a^SII JaSa (jiJj ^S ^1 ^ lija 4 11 <M£a\i <iU «ili ^j ^Li»J 

: JLiSI Jd gri.Ad «jLJ» A^jLuII Jj^oj Lis 

"SELECT FIRST, LAST, EMAIL " + 
"FROM people, csv people " + 
"WHERE " + 

"(LAST='" + args[0] + "') " + 
" AND (EMAIL Is Not Null) " + 
"ORDER BY FIRST"); 



LjLjlt.iU LajJI ZLuLui 
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GUI Ajaj—vij pV\1 iictf 4 — ^a/ju &**/ -j^* ^^^ 

...JjLJI di*JI £**L/jJ 

4 i ^i 4j]J JiiiVI ^.l.'...'. .'i^. tCijll JljL (J«j liiajll g-»UjJ ^Ji I J*. JJS-ll (> 

•~ -jj< j(J£<y<< liiaJI g-«lijj eLijL ,^1 g-«Ujdl j»_)5j -L« oaaui tjc diaull ikaJ 

application/appiet: 
//: VLookup.java 
// GUI version of Lookup. Java 
import java .awt. * ; 
import j ava . awt . event .* ; 
import java . applet . *; 
import java. sql . * ; 

public class VLookup extends Applet { 
String dbUrl = "jdbc :odbc: people" ; 
String user = ""; 
String password = ""; 
Statement s; 

TextField searchFor = new TextField(20) ; 
Label completion = 

new Label (" ") ; 
TextArea results = new Text Area (40 r 20); 
public void init() { 

searchFor. addTextListener (new 

SearchForL () ) ; 

Panel p = new Panel () ; 

p. add (new Label ("Last name to search 

for:")) ; 

p. add (searchFor) ; 

p . add (completion) ; 

setLayout (new BorderLayout () ) ; 

add (p, BorderLayout . NORTH) ; 

add (resul ts , BorderLayou t . CENTER) ; 

try { 

// Load the driver (registers itself) 
Class . forName ( 
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" sun . j dbc . odbc . JdbcOdbcDriver" ) ; 

Connection c = 
DriverManager . getConnection ( 

dbUrl, user, password) ; 
s = c. createStatement () ; 
} catch (Exception e) { 

results . setText (e. getMessage() ) / 

; 

class SearchForL implements TextListener { 
public void textValueChanged(TextEvent te) 

{ 

ResultSet r; 

if (searchFor.getText() .length () == 0) { 
completion . setText ("") ; 
results . setText ("") ; 
return; 

} 
try { 

// Name completion: 
r = s . executeQuery ( 

"SELECT LAST FROM people, csv people 

+ "WHERE (LAST Like '" + 

searchFor. getText () + 

"%') ORDER BY LAST") ; 
if (r. next () ) 

completion . setText ( 
r.getString ( "last") ) ; 
r = s . executeQuery ( 

"SELECT FIRST, LAST, EMAIL " + 

"FROM people, csv people " + 

"WHERE (LAST='" + 

completion . getText () + 

'") AND (EMAIL Is Not Null) " + 

"ORDER BY FIRST") ; 
} catch (Exception e) { 
results . setText ( 

searchFor. getText () + "\n") ; 
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results . append (e . getMessage () ) ; 
return; 

} 

results. setText ("") ; 

try { 

while (r. next ()) { 
resul ts . append ( 

r.getStringC'Last") + ", " 

+ r.getString("fIRST") + 

": " + r.getString( "EMAIL") + "\n") ; 

} 
} catch (Exception e) { 

results . setText (e. getMessage () ) ; 
} 
} 
} 

public static void main (String [] args) { 
VLookup applet = new VLookupO; 
Frame aFrame = new Frame ("Email lookup") ; 
aFrame . addWindowListener ( 
new WindowAdapter () { 
public void windowClosing (WindowEvent 
e) { 

System . exi t (0) ; 
} 
}); 
aFrame . add (applet, BorderLayout . CENTER) ; 
aFrame. setSize (500,200) ; 
applet. init() ; 
applet, start () ; 
aFrame . setVisible (true) ; 
} 

\j fljii-juL (lil_iLu]| j — ftljS £* J^Lull ^jjISS Jli. t> SjUfr (jjAJ cJH»ll 

.GUI ^i*j^J\ -.^*--fl 



Ciltjbull LajJI 4ludui 
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iTextField ^-4 £L<s — «iU TextListener j**&A\ <J^\ ai\ Ua Jiatf 

4^L_ajlj a j L (Sill (Jjifl ajjiVI cdjUacJj ajL jAj (.XOa. <— ija. ^Jj^J *jS> La^ic 
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Oracle AppBuilder sbVl 4aLi»L JSIjj *£>$ Cula jila ILU UjSi LS 
. JSljJ i'JjU. . jcljS £* UjjjkSj laU. g-»ljj *.UJ for Java 

Oracle o) j-> « jA\ i-^>j*. ( _ r _ a sjj_a_jx1I cJ >\U«\ 1 l>_-« jj-jSII «^L_saj 
jData Frame Wizard *-^±j AppBuilder for Java 
JjjL jc jjjS a*. JJ ^tuV 1 oi"^ (J^ JcLul5 t^ 1 deployment Wizard 
^la—all oiA. jW-ty fJ^ 1 i>jN J^^ 3 is 3 * -^^ ^ «*iA-B c^ 1 »> - ) ^ S11 ^ 

L_.iL*. c_iji_. «4*a jUJ ^ ^cluua Deployment Wizard j&ft ^*^ L»i 

ZIP cjULo (J LjjiiiJ £j (>j t^> J^-J Component cjlj'ja-ll J«l Ajjj>_S1 

t UL> olluki J CjU-«jjj j> c;i <^ oj^> i^ pl-a-U s^j <^ ■**} «^«jj -JAR J 

,4£j_U g-'j^JI f l:__£U fi±A i>u_i Je. l+mu __«j Ail ^j 

^jL-.^ 1c. Oracle AppBuilder for Java l?j*h^ <A ^M 

^ ; uM j t£fLH -» j-^jJ-U (Just-In-rime) JIT---i i> compiler 
.fine-grained dependency checker '*Md\ <W1I i^UtfjiN 
^ A*! uGj i^jj^Ji jjj-1 *_o- ^ ^JS» <>j i*& ^ U1 Cj ^ ai fr^ 



CiLtjk^li LOajSI 4lutLu 
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.AppBuilder 

Client/Server cu—jj1i/j»£*ti ^iJy^Mjk! 
...Application Development 

(3-jjkiIlj .5_jiJSill Qj-jji/^ \J\ ciILoLj dLul AppBuilder fl.siSJ udjLu 

Oracle J 0racle8 J Oracle? CiL-jku. jO-i-a £ — « Sj^L. JL^ttl 
.AppBuilder W? ^jjj ^1 JDBC olSlju fl-iiiuL Li te 

1 JJjJj jjll JDBC ^JSjII (jjO^ ^3>* Jjaiulj ' J^ljjl CjUiuua ^3±a JJ S^iiLw 

td—lil i JJ £ JLijj UU. AiL ^La^ll aSIjJI ai* jjiii aj jSIj .AppBuilder 1$j 

■QjjjM <-;jiL=». (j» Ajsluaj ClLja-ajJ (el i'ijiV) j^M ^LS&jVj I'UjJjuU ^J"^"' (j£*> 

Oracle Application JSIjjl cALJaj jOi* I^j Uj^Jj ^1 services 
jl oL_^ujj j_j>kil jjJa sjc. j»lijijil dil^U AppBuilder £*j .Server 

t^— jJI j Java Beans Component Library tj-^La ji :JBCL S 

4— ioji ^g-ic cihel — wj ^Aj .AJUill Oljln..J Aft^aa^ CjljjLa -l ^'.-J j t«U ~auu 

CiLjLwII ^_*.|ja cj^ — j^uj guery processing oLCsUiuVI *aJU- 
■ visual design tf — 3>. ^j*^ jJ-jiimb database updates 
cjLjLc. Jajj dataset components cA\\vu& 'tcyo^ tiiUjU oSajj 
grids ^liiailis .[71 Controls f ,s'i..i a ll ^.Ij .;. i«<v.j oUIo^l s^cli 
■ text areas o»i!l ^Luj list boxes foljill ^Lkaj 



iZLjkdi Lkjt iLdui 
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^yj& Utfc Oracle SQL J precompiler f hVi.J •&<*< :SQLJ V 
dlljj) purely static applications [AjAZ&m, oliuki jj^ku 

t*J 1 £-0 — "£j .(A A-y J&\ J — it ^oA-\"nn<i\l SQL oA^clj JjlJaJ <^j3j*-o JLa. J 

SQL i-lsl — «j1«j u — J*>-ai tjJjla 0& JDBC c> JeJ <_s^iui4j j JxoJjJIj SQL J 
^^k (JxL_UI i SQL J precompiler ?j — Lj .laU jiaJ* Jib »_>^U« 
Jj— «jj ts— I] * — a^a] liW- CjLj1«j Jl SQL CjUjLo A^ju lAppBuiider 
Jj-jsjSj A_jIj^ AppBuiider £—« SQLJ sbVl <*1 — 1 £— u dlil .JDBC 

..Lis JDBC f I^U c> j££j ^_>J JL& .-. U ; .UM | 
JDBC fbVw.il ^« J*l£ JiSb liU a*L t&ltjjki ji«ji *Jj£ A\<* : -.JDBC V 
fine-grained <j— j" ^ . »;•> p ^ *1 — u Jj jtIj^j Uiic ^llij API, 

(j II r\ j^j (jjjWi jjjiaoj ^kjSi U^jc. jl to! \\i* <i\l s^&U JJ iUiU control 

c*J 1 jcauj tjli«ll (Jiiui Jai .database metadata Jja. ^LL CjUjI** 

Jj^jJI (_ik JjjjL t> ^J^"^ ""^ Jj ^ ^"^ 133^ JaJjyalL JDBC sbty 

$ o jM u** '&* dli#ki&**i .JDBC tiSjvij JDBC Sl&l OH diJ^ 4fr <rW .'^Ok 

Jt-tjZJI i-J .JiljJ-f Ji—^xdU cttlju, flJiluL t^ulLuf JZJy fjii ,UJyiZ ^li* jl UjljjJu LijS 

low-level gh HU cf j* '"V j-jf^ O-* »J—^ j^—i^H—^JI JDBC API flJaauL 

Oracle Call) OCX J-Sljjf pttuS—uJ J—frlj f Ml <« y W^L-JU development 

.ljLLl4 SjpIS (jjjki j^jiaiS (interface 
V-±i .OMtyfUJ dUjiki jujkU JDBC j SQLJ j JBCL dljAl OH JfiMj £j*U <^VJ 
y- it i tfr-lkr " V &S1 'JJjkill J&uul JBCL ClUjfj fljilul^JXu J£wj d&u JitS J#u> 

.iuno±Jl 43UjiI«5tf JDBC *yiiJpjjJ#Jrfl 
t *\ .u ll di\ yiU cA ijiU'i j-ijkA JDBC j SQL <j— £jfet fl^iU l*W (jS-a 

n^eb-jbased ^jj SI cjULikij multi-tier applications 

.applications 



tiLjiudl UaJI 4LmL, 
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Multi-Tier ALJJaJI Sji — tla tiUbJatfl jjjki 
...Application Development 

Coflunon Gateway) CGI scripts cjl_L>kd <j_^» cjj (j nWil 
.311. Peri **J£ <il ^I^juL CGI uii-apl Aj>&« ^{Interface 

4jL ( _ ? iu CGJ ulla JSa tidJi Jj 4iLi>J .Jja.j »1U-. ^ J«JIj 'i-iiiu Ciliukill fti^i 

.(-llLJI lift 2LaJU*l eJAia. prOCeSS AjjI ja.) p3l2) ','~j 

Oracle (-* AppBuilder fl-iai-l? (_>>Lillj f*ili 4IAS Jjk jUjJ -»iv-il-".-i. 
middle-tier (jkujll ASakll cAiuki jj^kil Application Server 

.UU AiL <^lljj applications 

. Jweb k&jhjL j»l Jiiuilj i_ijll t'JtjiV.') eLii) ■/ 

■ CQRBA Java oUjl. fhVi.nl • 
pa_jS1 l^l. s'i „J A i< i oj ^jll CjUJUJI ^ a^L AppBuilder ibVl ^jjij 
J^ — „, ^ ^ll^i .Distributed Applications <cjj- ■'■%t-" *UjIj 

^IUaj . JSIjJ CjU^ ^ ^i Ajjixll PL/ SQL £i*\jt\ ,\*SLL jLuyB 4LUI 
cA_iukill j — Aij J] j^y y,jl| AppBuilder Deployment glU-ll LjJ 

.(jJawjll *Lkil ^i aUjL. Jc sa&mII 



CiLijinl] La ijJI JUudu 
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...JWeb ^LLJaj 

LjLJjiki ^^_j-« 1 — SAjjJj .IjjISIj 4><J1 HTML pl-iiaJj tL« (ji.jaiuw (j^uja HTML 

3_d> ^p— i t£l lij Ula. Oliukil JJSJJ Ajjj juxi ^1 JWeJb <-jlajsu OAS JSI jji 

Ffeb s-*J "^Ij^ -*— e.j*a-»j OAS J— Sljjl Cjl_iuki j,^_i-4 1 jjjjj US .^,i-w>B 

il iillj (.HTML Jj1j3 W&«j UW- i-ijiua i> *cj*3^ jc. SjLc. ,^aj i Toolki t 

web <->' «^ ts JJ ju^ij iirrrp ou^jji a^j <.ti>j toLja-»ii ujLLum ^ji 

.Request Broker 

oLJjJaj j jji*i (Ja-1 t> HTML- Java Wizard ^JU-JI ^l-iiU ^v.l ktmUj 

.JWeb Cartridge 
tjSL-ui iiTML tyic- i^J^i AppBuilder £jj»*« t^^ tOTML <-«l- o***^ f* 

.^lip J14j AjJi HTML ^Sj- AJ*2 %»JU. <WRB_INC> OL^U ^Jt j " 
jjs-i <WRB_INC> t&c (JS1 ^JujL ^Jc. ^^iaj UU. ui^ Jyl^u glU^ll fjL Uiu 

.HTML LJ__L ^ J ^>iiij o^JjSj gJU^JI f.jL (^ill Java <-»L« <^k«Jj .HTML <-«L» 

.HTML iAjb (»j*j L^iJI laU „>kA ALjiJI »ja (JUSU ^jjj 

OAS (J— SI j j\ OLJbJaJ (>„1 „r>4 (.jL i HTML <iki«a i-Jji' (>>J«i*« (^J^ LjiJCj 

( j_ ft ^lill ^Sj-lijjll HTML £* (JSUI HTML <j^ ^ &$»> «ul]J li* 4*1U*j 
.^pajajj**!! JJ iulfrill iaiL-all jj«jj i JWeb Cartridge ^LijLji. 

LJU. 3 ^- j>-j^ (JS J jA '.'.'- M J 'CGI OUajkd ^liiuJ t> Jjail *iL>Ul »i* 

Java Virtual) JVM A_uaj1I L_sU, AL JiiSaJ Java Cartridge 

»|J ti-. jjjj U. tjifklll ^ Jj5 t> W*^ lJS-j ^Ij «l« **-*»> (Machine 

Web) 0/flB sbVl ClJL^ f^luS liU. :LS>,> J US .« j jB oLlJall AjUjuVI 

■OJS* «J^ o^ 1 cK> t^ ^^ j^'j (Beguest Broker 
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\ & ,-. KU.„« S^tlSj Ula. ( 3;;t-' (Jijiua £-« JJTML 4aA-a Jcliiu t jjjiill CjSj frLulj 



Client 



l_J J (_^3^)9LLuM 



Oracle implication Senrer 



HTTP 



Listener/Dispatcher 



yfeb Request Broker 



JWeb 4jijJa ji. 



3 c 



cJWei) 4-ii_j]a ja. 



f SOL*Ne.t... 



liLik t_j_jL^a 



(JSIjjl lljUku aAi_« 



3 -><"i ty-lj HTML i-L-L £ I — a.J <^li iu ^i .CjljUall oiA ^ bLiicI HTML 
.<_>*& cAAnA J+ty jj ;> HTTP JAkjjJI f hVi.nb Qi.jxioLslI 
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JJLJ/ Cl — JzuJJ SieLJ a^j^j^l JL-LIJ 
Accessing Database Stored 

■■■Procedures 

*.l — ijL dl jt-uiG sbl OAS Java cartridge UU. ^uijLji. &\<Z 
^_jk sbVl *i — * .oUi«^l HcXk ctfb J| j «ajja-JI PL/ SQL cMj»J Jj ilidl 

J £1 i_i ua eluujj tOLLw-all o^cla l-iln^a «_» JLue^/lj ^11 »«■-*■ ^jll pl2java 

.Jakj^ll lii, ^5 PL/SQL *-> 

...JCORBA ^%i^ 

application model ekf^ £A>« Oj^ OAS JSIjjl cjUmki ^ii* ^jj 

f I j~) \l&A Jtix^j (jl £ jj*i]| liA ^IjaiiLj . JCORBA SaljlajaJI JAa. <> tSllij 

Client £)j — }j gtJ — *J} J—iJh 1 ^ ^ — '&*i J (J — ) 'VJ (J* 3 J *"' ""> o - »^Ji»«il 

«-J ijj AjtiS Liajl tSljlLaUj i^jxluLall L>*jLa applet g^jjjS ti«J P-Togrram 

cs k. cUivi ^jII JCORBA jiuaUc. jLiii.lj 2J2& AppBuilder jJjiU <4jL«j 

distributed ^jj^ll (jiA^lj d)j*jM Oa ^l*-aWI £**?• jjjj .i$iJsall p**-* 

.HOP J3Li o- ^itixll JCORBA _>-aU& ^u dliSj lapplication 

iii\_jU.jj Qj— jjll CjUI. o£au o 3 initialization *j^I ^ft fS <J ^j 

J_Sj4» aJjaj (JAiia5ll -^ * »jLj 3<i.M I jj jic. S^C (jid sJuiJol i^Kjihl £>jjJ t&HaUj 

S j«Yi J a.1 t> CORBA ^ V^ Cx& U 1 ^ 'MJ 1 *" 31 COKBA g-Lijj ^j 

. CORBA ia«Au jiii j 



diLijlt.*!! LJajJI Alu&ui 
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Server ^,s<B j ja« JJ iliill i> c£&*» CORBA i3iA" ^4 f j^ u' -^j 

.j^uiajll i-ilLjj ^^Jj ' i><iji (^ ^lJc.U-iw L?ill tManager 

J j JlVi'lj '(g^JJ Li* J*j) «JCO 0_WJ Ltt -WjJjVI *£*& ^Ull (JliSI £jJajJ 

.JCO J*. 



Client ci^jN 



jjiijajuLa 



£*LH 






JCO J i nlir. j li no 



Oi?B 



OAS JSljji Oliuki ^li-4 



HTTp 



HOP 



HOP 



JCO 



J- — "* 



JUOiC 



ORB 



HOP 



J.^irt«W JJic 



JSI Jji ill! jVm <i f.1 



SQL*Net 

A 



.LJU. g — ujj (^k (^jSau HTML Aai^i (jiij^louJI (_iki U^jc. J«JU (jjik^ 1 ^ 
w 1J JCO JAR i-jLj (R^jjill i_iua tliULj (A^i^all j^ ■"' (Jjuklll ..^ > Li* ajL 

tj y U^Jt .JCO (JjJai ^ oaU. junir. *Liil <_ilki ^jii dna. iJ«JIj «aijj1I Ijjj 

v — j -ija.^11 0£Bj tuijfcL.wll ^i Jja.^1 ORB £- Jcliillj JCO _>uolie. .i.-n 
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• j--^ f 35 j .object reference j»«vir. £a._>* J& Jjn-i-Jl jnknB f.ia-« 

. HOP jJjisJ JjjI, j> Oi?B CjVU-sjI 
instance J *«« *■! — ■% Resource Manager jaui»1 I jjo« U.a*j fjL 

Object J i n'wll x a.ja oJllcl ajjj .JCO a-li-all <Lulja.] (JAjk^a JAa-nll jio'hH 

.^UJI Jaiai-»ll ^ £j±jA\ ^j?.jll cjjjJa jc ^sjJI ,J\ reference 
.jar 5j ijVl CiUUj JCO. APP oliL. ^ diiaj AppBuilder f l.iii<Ajj 

.(Jjulaill iAiji (JAiJa JCORBA (5if^ _jjuljl Ajjjjj-all 
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Swing ij&i^e uij»&* 





i—j&* jjt— bj Java 1 . 1 J^oj\ jj^Ji j*j Swing *jj1« 
J±*y\ (> U > Swing *j31« jlii&l jloj .dlil .«ua sjj^JI AWT ^Jj4Jfll 
.Java 2.1 J ±*ay\ ^» VI Jiiu.1 ^IjS-j^I j i Java 2.2 



cLtjkjtH LajJI Aludu 



Swing L&> ^ UjtlL, fVY 



clil* t> k^M ol J±^\ ^ l^jjSial ^| cAf^A ^ ^ swing '<&+ ^j^z 

L?J ^ ^ Jjj^ '^JpaJI 41.jju.jJI CjIj^VI a* JjiJI 4j)j £S_£S J .4-.< - ; tJllil 

.Ujjc.j tables JjMj tree jUuiVlj j>-* ^ 
.UjLUjj UXjs ji^Jij jji^i^ ^311 tjjajSli cjLuLJI ^ Swing '<?&> Jmj 

jjl_j A?J — uij .j»L»Vl jai aJjU Sjkk LjL Jsum iSwing 3i'<. -I vi*...! , tip Uli&j 

*-4h l?i <js — ■ W- 8 '-^ — "■' l£*> <^ cBea.ns tuUjja. t> »jLp 3 ." < - < l »i& cAj"j<L« 
A__$a.lj cjU^Sx jja iLl£ ^c.j*a-« Jie. ^_paj Ljjl US .Beans ^UuaJI *cj5 jjj^ 



U-x«j (jl) jkuaj (jla 4 Java 1 . 2 Jij^\ £y*± LjUjj £iA gjjj A\iA cuS Ijj 
<_sj — ui liLSc t>iJ oLi^ sJc-i j^j .Swing ^l 1«j1s tSljlu Lulj tljje. eliiiwVlj 

£_JajJ .id Jil S^ja._jAll AWT £ik'£A t-iji.„a]| *L»J AjI^j <J "J" i_ijaJI £jJaj 

//: JButtonDemo.java 

// Looks like Java 1.1 but with J's added 
package ell. swing; 
import java . awt . * ; 
import j ava . awt . event .* ; 
import j ava. applet. *; 
import com. sun. java. swing. *; 
public class JButtonDemo extends Applet { 
JButton 

bl = new JButton ("JButton 1") , 
b2 = new JButton ("JButton 2") ; 
JTextField t = new JTextField(20) ; 
public void init() { 

ActionListener al = new ActionListener () { 



tlLjkJJ Uaji UlmLm 
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public void actionPer formed (Act ionEvent 
e){ 

String name = 

( (JButton) e.getSource () ) .getText () ; 
t . setText (name + " Pressed") ; 
} 
}; 

bl . addActionListener (al) ; 
add(bl) ; 

b2 . addActionListener (al) ; 
add(b2) ; 
add(t) ; 
} 

public static void main(String args[]) { 
JButtonDemo applet = new JButtonDemo ( ) ; 
JFrame frame = new JFrame("TextAreaNew") ; 
frame . addWindowListener (new WindowAdapter () 
{ 
public void windowClosing (NindowEvent e) { 

System. exit (0) ; 
} 
}); 
frame, get Con tent Pane () . add ( 

applet, BorderLayout . CENTER) ; 
frame. setSize (300 , 100) ; 
applet. init() ; 
applet, start () ; 
frame . setVisible (true) ; 
} 
} ///:- 

a — i&A -ui ^ JS (jila t*J]i IjcLj tsjj^. import a-«J*j ■*«j-vJ jiila Jaaib US 

L--ilj tJframe ti .nti JJ AtfJ s ^1 *iLi»y add () %>ll <J.iiluL p jB Jj 

:^tsi ^.IjjJi li* jj»a ^Lic i_i.^ ^package 3-^ks ■ »... : j 



tlLjkJI Li J iLJu, 



t> 



Swing 4ju£4 {fie <Jjm3u* TV t 

java c 17. swing. JbuttonDemo 



- - - framework J*p jUal jlgjy 

framework jW-J^V 1 <^J — N ^l^aiu.1 (jl<u cdli ,> V:uj .l^lsu,,! ajLS Jl 

//; Show. Java 

// Tool for displaying Swing demos 

package ell. swing; 

import java.awt. *; 

import j ava . awt . event . * ; 

import com . sun .java . swing. *; 

public class Show { 

public static void 

inFrame (JPanel jp r int width, int height) { 

String title = jp.getClass () .toStringO ; 

// Remove the word "class": 

if (title. indexOf ("class") != -1) 
title = title, substring (6) ; 

JFrame frame = new JFrame (title) ; 

frame. addWindowListener (new Window Adapter () { 
public void windowClosing (NindowEvent e) { 
System. exit (0) ; 

} 

}); 

frame. getContent Pane () .add( 

jp , BorderLayo u t . CENTER) ; 
frame. setSize (width, height); 
frame . setVisible (true) ; 
} 
} ///:~ 



oLj&lJI UhJI iLuLi 
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^L_ijL. '4 AiL^jj ijpanel ^^ ti> \*J& fr» J& ^J^ ^->* ****** 
: jkJI Jo ^J^ ^a main () *i*>B *Uu] ^ *&iH <^j -W" *£j- 
Show. inFrame (new MyClass () , 500, 300) ; 



...Tool tips CA jAl £l±4 JjaAI* 

■ •« ■ -« j_, as-. .>- A-i 2_^UJI t^ ? ljB pUiV W ti =^' ^ *-ij»«JI ^ 

f utfb a SjjU t5 b ^j iaj tfi II Jcomponent 

l ^Je ■'■ '« j- JLij ^ tf I i ij.^jfl oVI .setToolTipText (String) 

;aj3£ <_JH«S i^lilu tSl>ij-j 
j c . set Tool TipText ( "My tip ") ; 
^jX-i^a J*— to i Jcomponent > mwl l t$js cujll j* sjiil Sjtill Jjj Iasjcj 



...Borders cjIjUsVI 



»j& .ill jtiuj .setBorder (J ^VLj ALjla Jc Jcomponent i-Auall ^yo^ 

« JxiajJJ ajSij ijJljll (Jllall ,cij • (Jij* L>J^* L?' 15k ^»^« ^Jj"»J £"»J$ ^ijJall 

j i nir. eLijL ^ jSS ,-jll showBorder () (jjjk £P Ailii-a dil jlL) ^l^aaJ 5jjjS 
£ lijj «4*l.&lJj &£ ^ill jUa^l jvul jUu}f RTTI jJ^aiij j»j£i ^j iJPanel 

:4*.jlll Jauij JLabel jinwll <J fniTtfl IJA 

// : Borders .Java 

// Different Swing borders 

package ell. swing; 

import java . awt . *; 

import java . awt . event. * ; 

import com. sun .java . swing. *; 
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import com. sun. Java. swing. border. *; 
public class Borders extends JPanel { 
static JPanel showBorder (Border b) { 

JPanel jp = new JPanel () ; 

jp. setLayout (new BorderLayout () ) ; 

String nm = b.getClass () .toStringf) ; 

nm = nm. substring (nm. lastlndexOf ('.' ) + 1) ; 

jp.add (new JLabel (nm , JLabel . CENTER) , 
BorderLayout . CENTER) ; 

jp. setBorder (b) ; 

return jp; 

i 

public Borders () { 

setLayout (new GridLayout (2, 4) ) ; 

add (showBorder (new Ti tledBorder ("Title") ) ) ; 

add (showBorder (new EtchedBorder () ) ) ; 

add (showBorder (new 

LineBorder (Color. blue) ) ) ; 

add (showBorder ( 

new MatteBorder (5,5 , 30 ,30, Color. green) ) ) ; 
add (showBorder ( 

new BevelBorder (BevelBorder. RAISED) )) ; 
add (showBorder ( 

new SoftBevelBorder (BevelBorder . LOWERED) )) ; 
add (showBorder (new CompoundBorder ( 

new EtchedBorder () , 

new LineBorder (Color. red) ))) ; 

} 

public static void main(String args[]) { 
Show. inFrame (new Borders () , 500, 300); 

} 
} ///:- 
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...Buttons Jjji\ 

, j. ~\\.\ \ -.Ur. jjjii iluli Jslj i jljjVl i> Aitia-o JalJ (^lc. Swing Affix (^jJaJ 

t> ^ijili j^Uc ^j jjjijli Jjjij tji^ll iap^j JjJ^ 1 i^> ^jj 3 f^ "£*• 

.AbstractButton <-LuJI 

//: Buttons. Java 
// Various Swing buttons 
package ell. swing; 
import java.awt.*; 
import java . awt . event . *; 
import com. sun. java. swing.*; 
import com. sun. java. swing. basic. *; 
public class Buttons extends JPanel { 
JButton jb = new JButton ("JButton") ; 
BasicArrowButton 

up = new BasicArrowButton ( 
BasicArrowButton . NORTH) , 
down = new BasicArrowButton ( 

BasicArrowButton . SOUTH) , 
right = new BasicArrowButton ( 

BasicArrowButton . EAST) , 
left = new BasicArrowButton ( 
BasicArrowButton. WEST) ; 
Spinner spin = new Spinner (47, "") ; 
StringSpinner stringSpin = 
new StringSpinner (3 , "", 
new String[] { 

"red", "green", "blue", "yellow" }); 
public Buttons () { 
add(jb); 

add (new JToggleButton ("JToggleButton ") ) ; 
add (new JCheckBox ( "JCheckBox ") ) ; 
add (new JRadioButton ("JRadioButton") ) ; 
up.addActionListener (new ActionListener () { 



tibjlLtl} UaJ 4LuL, 



Swing Ajji*^ lJj^Iui fVA 



public void actionPerformed(ActionEvent 
e) { 

spin. setValue( spin. getValue() + 1) ; 
} 

}); 

down . addActionListener (new ActionListener () 

{ 
public void actionPer formed (ActionEvent 

e) { 

spin. setValue (spin. getValue () - 1) ; 

} 

}); 

JPanel jp = new JPanel () ; 

jp. add (spin) ; 

jp.add(up) ; 

jp. add (down) ; 

jp. setBorder (new TitledBorder ("Spinner") ) ; 

add (jp) ; 

left . addActionListener (new ActionListener () 

{ 
public void actionPer formed (ActionEvent 

e){ 

stringSpin . setValue ( 

stringSpin. getValue () + 1) ; 

} 

}); 

right . addActionListener (new 

ActionListener () { 

public void actionPer formed (ActionEvent 

e){ 

stringSpin . setValue ( 

stringSpin. getValue () - 1) ; 

} 

}); 

jp = new JPanel () ; 
jp . add (stringSpin) ; 
jp. add (left) ; 
jp. add (right) ; 
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jp. setBorder ( 

new TitledBorder ("StringSpinner" ') ) ; 
add (jp) ; 

} 

public static void main (String args[]) { 
Show. inFrame (new Buttons () , 300, 200); 
} 
} ///:- 



• -'Button Groups Jjji\ £A&ja*>a 

4j1 i. Jlij (illij i jljj Acj^a-. Jft IfriJLa] cdJc. i jjjlj JjJ *L£jj £jkLuU ^ 

jj (^ <JLuaj (jlu JWI JliJI ^ajJ L«Sj .(J^ail ^jl^ Lajjj t^Lujill AWT ^jW 

.ButtonGroup JjJ Ar.>4a-4 Jj AbstractButton 

' '« "^ <^-J c— ""'j ^ — *J tAiliLall jljjSfl t> Ajij*a-« jjjal reflection 
:<itia^ JjJ Acj^a^. ^Lijb ?J L (_jill makeBPanel 
//: ButtonGroups.java 

// Uses reflection to create groups of 
different 

// types of AbstractButton. 
package ell. swing; 
import Java . awt . *; 
import j ava . awt . event .* ; 
import com. sun. Java. swing. * ; 
import com. sun. Java. swing. border. *; 
import Java. lang. reflect.*; 
public class ButtonGroups extends JPanel { 
static Stringl] ids = { 

"June", "Ward", "Beaver", 

"Wally", "Eddie", "Lumpy", 

}; 

static JPanel 



LjUjkJJ Ljj iludu, 
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makeBPanel (Class bClass, String[] ids) f 
ButtonGroup bg = new ButtonGroup () ; 
JPanel jp = new JPanel () ; 
String title = bClass.getName () ; 
title = title. substring ( 

title. lastlndexOf ('. ') + 1) ; 
jp . setBorder (new TitledBorder (title) ) ; 
for(int i = 0; i < ids. length; i++) { 
AbstractButton ab - new 
JButton ("failed") ; 
try { 

// Get the dynamic constructor method 
// that takes a String argument: 
Constructor ctor = 
bClass. getConstructor ( 

new Class [] { String, class }); 
// Create a new object: 
ab - (AbstractButton) ctor. newlnstance ( 
new Object [] {ids [i] }) ; 
} catch (Exception ex) { 

System. out. print In ("can't create " + 
bClass) ; 

} 

bg. add(ab) ; 

jp. add(ab) ; 

} 

return jp; 

} 

public ButtonGroups () { 

add (makeBPanel (JButton . class, ids) ) ; 

add (makeBPanel (JToggleButton . class , ids) ) ; 

add (makeBPanel (JCheckBox . class , ids) ) ; 

add (makeBPanel (JRadioButton . class , ids) ) ; 

} 

public static void main(String args[]) { 

Show. inFrame (new ButtonGroups () , 500, 300) 
} 



Abjlcdl Uajll tiudu, 




fA \ Swing IjX*^ UjLLu* 



v.t .oil <-b& p_JSj . jL-iaV 1 U'j-* (fj '-*- """ t— J t—^J (— -^ ■k*-* 5 ^ 

IJLi I'Talied"** 4 -" 31 ^ ^ JButton j^m^ AbstractButton 

JSj ^Constructor j^e. jJju fJ Sia getConstructor () lhJ=A\ U 
j_jj-j £__« newlnstance 3— L>JI *lc,£ — J j* i^llJ j*j <u ? U1I cdJcL. 

.(jjJLsJI oLkujll j^ic. ^jlsJ (^ill Object _>ualiJI 4ijiu-a* 



...Icons ^UjLSft 

■ « ■ ^ (> djjjj ^^ lj! jt Jlabel j— jjJI <Jita Icon Ajjiui ^l^a^J <^L«j 

j Jcheckbox j JButton o »*J«ij) AbstractButton 

.(Jmenultem i> AitiJI JaLuVlj JradioButton 

^ fijau J dliS-J .Jjj$\ £» Icons i^UjLVl fJ-liSJ ^jsjS ^tSlI JliJ ^ui.jj 

Imagelcon j ■ -'«*- elijL; Lia «a .<!« Sjjjuall <_jLJ <J»L»1I Ija «jjj tgif <-iL 

//: Faces. Java 

// Icon behavior in JButtons 
package ell. swing; 
import java . awt . *; 
import java . awt . event. * ; 
import com. sun. java. swing. *; 
public class Faces extends JPanel { 
static Icon[] faces = { 

new Imagelcon ("face0.gif") , 

new Imagelcon ("facel . gif") , 

new Imagelcon ("face2.gif") , 

new Imagelcon ("face3.gif") , 

new Imagelcon ("face4.gif") , 

}; 

JButton 
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jb = new JButtonC'JButton", faces [3]), 
jb2 = new JButton ("Disable") ; 
boolean mad = false; 
public Faces () { 

jb.addActionListener (new ActionListener () { 
public void actionPerformed(ActionEvent 
e){ 

if (mad) { 

jb. set Icon (faces [3] ) ; 
mad = false; 
} else { 

jb.setlcon (faces [0]) ; 
mad = true; 

} 

jb. setVerticalAlignment (JButton. TOP) ; 

jb . setHorizontal Alignment (JButton. LEFT) 

r 
} 

}); 

jb . setRolloverEnabled (true) ; 

jb . setRolloverlcon (faces [1] ) ; 

jb. setPressedlcon (faces [2] ) ; 

jb . setDisabledlcon (faces [ 4] ) ; 

jb. setToolTipText ("Yowl ") ; 

add(jb) ; 

jb2 . addActionListener (new ActionListener () 

{ 
public void actionPerformed(ActionEvent 

e){ 

if(jb.isEnabledO) { 
jb . setEnabled (false) ; 
jb2 . setText ("Enable") ; 
} else { 

jb . setEnabled (true) ; 
jb2. setText ("Disable") ; 



} 



} 
}); 
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add(jb2); 

} 

public static void main (String args[]) { 
Show. inFrame (new Faces () , 300, 200); 

} 
} ///:- 
\ <£ ^constructors CjL_jjUI q — » jj^JI ^ Icon 3jj*ji ^ ^l^ajul < A\< > *\ 

.Ujj»j }lcon Ajjiui ^L^y set Icon () *3jj1JI ? l.iajJ c&iLu 

J_«il Ujj AjjLVI Ja-J JJiiJ t> JButtOJl i-iuaJI (jLajj (_LS (jjjLuil! JliJ JCjJojJ 
.Sjj] JiSl 1,,^ i', a jjll yiuu Ll« ttilli jjCj JjxiSil j»Jc ji JaijJallS jjll ^ fh ^ill 



...Menus ^IjiJt 

lilil Sxb £ ljual J iU iSwing <LpL« aI.YVuhU 4JJJ* J&Sl lllajuualj ajljSlI ■ •*"■■■--" 

<j— ujj -applets CjLuujA\ j panels CjUjIII ^ ^ tjli« ^ ^ l^l^ii^l 

Aj — >j f-SCj «-ljlk«ll (^ulJill jujSlb JinJJ ^Ij t^uilS *Lij] .lift \ii*\ji dlilS .Jill 

^ ji-? j— jijj d-Jij i*L\ — JI JSLiJ JaJ ^L&l j=u Sjki. aAWi Aijlall Lil ».a£i 
»i — & fJiii ^j .Object (> jI*jVi AA" ^ij»*«« ^ <<&* JSj *Sl*i»ll cjLjlwll 

LgJ "n'A Aijii-a*ll jlaJ 4jL bl tiajUll *J ^Jc JjVl jlumll (S_£aJ '"'jy AijL-a^ll 

.U5l jx&4j ^LajUll jirtlir. ^jJc 

//: Menus. Java 

// A menu-building system; also demonstrates 



// icons in labels and menu items 
package ell. swing; 
import Java .awt. *; 
import Java. awt. even t . * ; 
import com. sun. java. swing.*; 
public class Menus extends JPanel { 
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static final Boolean 

bT = new Boolean (true) , 

bF = new Boolean (false) ; 
// Dummy class to create type identifiers: 
static class MType { MType (int i) {} }; 
static final MType 

mi = new MType (1) , // Normal menu item 

cb = new MType (2) , // Checkbox menu item 

rb = new MType (3) ; // Radio button menu 

item 
JTextField t = new JTextField(lO) ; 
JLabel 1 = new JLabel ("Icon Selected", 

Faces. faces [0] , JLabel . CENTER) ; 
ActionListener al = new ActionListener () { 
public void actionPerformed(ActionEvent e) { 

t. set Text ( 

( (JMenuItem) e . getSource () ) . getText () ) ; 

} 
}; 
ActionListener a2 = new ActionListener () { 

public void actionPerformed(ActionEvent e) 

{ 

JMenuItem mi = (JMenuItem) e. getSource () ; 

1 . setText (mi . getText () ) ; 

1 . setlcon (mi . getlcon () ) ; 
} 
i; 

// Store menu data as "resources": 
public Object [][] fileMenu = { 
// Menu name and accelerator: 
{ "File", new Character ('F' ) }, 
// Name type accel listener enabled 
{ "New", mi, new Character ('N' ) , al, bT }, 
{ "Open", mi, new Character (' 0' ) , al, bT }, 
{ "Save", mi, new Character (' S' ) , al, bF }, 
I "Save As", mi, new Character ('A' ) , al, 
bF}, 
{ null }, // Separator 
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{ "Exit", mi, new Character ('x' ) , al, bT }, 
}; 
public Object [] [] editMenu = { 

// Menu name: 

{ "Edit", new Character ('E' ) }, 

// Name type accel listener enabled 

{ "Cut", mi, new Character ('t') , al, bT }, 

{ "Copy", mi, new Character ('C ) , al, bT }, 

{ "Paste", mi, new Character ('P' ) , al, bT 

}, 

{ null }, // Separator 

{ "Select All", mi, new 

Character ('1') ,al,bT} , 
}; 
public Object [][] heipMenu = { 

// Menu name: 

{ "Help", new Character ('H' ) }, 

// Name type accel listener enabled 

{ "Index", mi, new Character (' I ') r al, bT 

} r 

{ "Using help", mi, new 

Character ('U' ) ,al,bT}, 

{ null }, // Separator 

{ "About", mi, new Character (' t' ) , al, bT 

J r 

}; 

public Object [][] optionMenu = { 
// Menu name: 

{ "Options", new Character ('0' ) }, 
// Name type accel listener enabled 
{ "Option 1", cb, new Character (' 1 ') , 
al,bT}, 

{ "Option 2", cb, new Character ( '2 ') , 

al,bT}, 
}; 
public Object [][] faceMenu = { 

// Menu name: 

{ "Faces", new Character ('a') }, 
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// Optinal last element is Icon 

{ "Face 0", rb, new Character (' ') , a2, bT, 

Faces, faces [0] }, 

{ "Face 1", rb, new Character (' 1' ) , a2, bT, 

Faces .faces [1] } r 

{ "Face 2", rb r new Character (' 2 ') , a2 f bT, 

Faces, faces [2] }, 

{ "Face 3", rb, new Character ('3' ) , a2, bT, 

Faces, faces [3] }, 

{ "Face 4", rb, new Character (' 4' ) , a2, bT, 

Faces. faces [4] }, 

}; 

public Object [] menuBar = { 
fileMenu, editMenu, faceMenu, 
optionMenu, helpMenu, 

}/ 

static public JMenuBar 
createMenuBar (Object [] menuBarData) { 
JMenuBar menuBar = new JMenuBar () ; 
for(int i = 0; i < menuBarData. length; i++) 
menuBar. add( 

createMenu ( (Object [] [] ) menuBarData [i] ) ) ; 
return menuBar; 

} 

static ButtonGroup bgroup; 
static public JMenu 
createMenu (Object [] [] menuData) { 
JMenu menu = new JMenu () ; 
menu. setText ( (String) menuData [0] [0] ) ; 
menu. setKey Accelerator ( 

( (Character) menuData [0] [1] ) . charValue ()) ; 
// Create redundantly, in case there are 
// any radio buttons: 
bgroup = new ButtonGroup () ; 
for(int i = 1; i < menuData . length; i++) { 
if (menuData [i] [0] == null) 

menu.add(new JSeparator () ) ; 
else 
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menu . add (createMenuItem (menuData [i]) ) ; 

} 

return menu; 

} 

static public JMenuItem 
createMenuItem (Object [] data) { 
JMenuItem m = null; 
MType type = (MType)data[l] ; 
if (type == mi) 

m = new JMenuItem () ; 
else if (type == cb) 

m = new JCheckBoxMenuItem () ; 
else if (type == rb) { 

m = new JRadioButtonMenuItem () ; 

bgroup . add (m) ; 

} 

m. setText ( (String) data [ ] ) ; 

m.setKeyAccelerator ( 

( (Character) data [2]) . charValue () ) ; 
m . addActionListener ( 

(ActionListener) data [3] ) ; 
m.setEnabled( 

( (Boolean) data [4]) .booleanValue ()) ; 
if (data . length == 6) 

m . setlcon ( (Icon) da ta [5] ) ; 
return m; 

} 

Menus () { 

setLayout (new BorderLayout () ) ; 

add (createMenuBar (menuBar) , 

BorderLayout . NORTH) ; 

JPanel p = new JPanel () ; 

p. setLayout (new BorderLayout () ) ; 

p . add (t r BorderLayout . NORTH) ; 

p.add(l, BorderLayou t . CENTER) ; 

add (p f BorderLayout . CENTER) ; 
} 
public static void main (String args[]) { 



'jLtj&LtJI LajJI MJLdut 



Swing &£* ifJe iJjtSiu, FA A 



Show. inFrame (new Menus () , 300, 200) ; 
} 
} ///:- 

A_jL 1 — «1 .keyboard accelara tor ^j^ frL^ 1 C^ >*->-* ^-"^ 

'.' t-j"^ 1 string 3JLuLJI :^-«j13 j- -•«- <j£j a51«i«1I CiUL»-»1I j^lc ^ j"^"* jU..fy| 

.fceyboa rd ^jjUuJI <a.jl ^j^aj t5-ulSll j^aio luuj iA-olSll j ■*»•«- <J ^-■•-' j 

jUiil i>& Ajl^S j»jj ^ill actionlistener <J»ill ^aL—j taccelarator 

■ separator J*-ali£ <iLU^ ^ui null SuISj jk^JI 
type flags Ja^ill j^lcij Boolean 3vJlvull ^^lidl «.Lijj cAjLc ujiajJj 
bF j bT :i~i-juoll ^ta ^static final ?& U^LSjj ^3 M iaLmIIj Sjx&il 

norjnal 3 jjIjJI ^3 ill ^-alie. Jl«j9 mi L«l iBoolean AjiluJI ^jSII JAujI 

checkbox menu & — Sa^ll ^li-a ^ilja _>^.lj*l cb j traenu items 
radio button menu j— j-iljll JjJ ^ — 51 js j^LuJ r£> j litems 

.items 
J JMenuItems j JLabels <-*j i * **\ u— £*> <-» — £ lu»ji Jloll li& j^ajj 

t£Li. (> JLabel t>^a ICOn AJjLI £*i»j (i liya- 1 Icon Cjlijiul ^jlc i^jSaj 
.(jiljjJI 4ajU1I ji-ojc. jljoil ^ic. AjjLjfl oJA J2*-Hi t( «"*'^ (eJ^J 

t^i-JI ujjjjill j i. \U\\ ^IjS £«», JJ cil_>i5i>« ,Jc menuBar AijL-a-ll (^iiauj 

(j-J 3 ijij-au<JI oi* jjjAi jij .menu jbar 4-S131I -lajj" <Jc- IajW^V ^ "r^J 1 

(>_« ojj—ixo k-ijitsiA (j—Jj W-i-Sij (.jiiu. ^1 createMenuBar () '&JJ& 
Lajj^j .createMenu () <-Lj^\ JA V" JS jjj*i pii ilya. t^uUJl cAJa« 
ljL-iic.| jMenu j- -'"- pLAjIj i-.5Ull CjUIsm t> JjVl jJaJI ii.L ^LjUl »^a ^jSi 
jia J 4iL ^a jiaui (JS1 createMenuItem ^j^' eWji-U ^ fi t-uk. 
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vjL_jL« Ja — J ryt Jiua js j^j*j createMenuItem () ALjUl ^ys ljji.i 

ALUI Jjl^JJ Aiai^i <^uii fr Uij ^ (Afenus () ^jUI ^ ^ji LSj iU+A\ ^j 
. jjSu jLij PvJ » js WLu (^5 dua. createMenuBar (menubar) vliu 
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..-Popup Menus 4£ui*l) ^Ijill 

a — «-« J-Uull j^j .Uj iJpopupMenu > ^Ijill (> g-jill Ij^j ^li ■ V , n Mi* 
j^_5 enableEvent () 3 — ij_>LU elcsU tdJc. sja-jii •*>}•> m^l (_>iuu Lujc. 
o — «a jlj .evejit listener dua. ^/ima ^I.iViJ Q* V^j SjUll ili^a. Jl£*.\ 
^lAiiiilj True ^<ySll MouseSvent SjUll ili^a. ^j^ o 1 * ^-^ ^"n - - h^V-il t 

.isPopupTrigger () Ai^ll 
:AjEui4 iLuU pUjI iaLS ^M JIUI ^ijj 

// : Pop up.ja va 

// Creating popup menus with Swing 
package ell. swing; 
import java.awt.*; 
import j ava . awt . event .* ; 
import com . sun .Java . swing. * ; 
public class Popup extends JPanel { 
JPopupMenu popup = new JPopupMenu () ; 
JTextField t = new JTextField(lO) ; 
public Popup () { 
add(t) ; 

ActionListener al = new ActionListener () { 
public void actionPerformed(ActionEvent 
e){ 

t.setText( 
( (JMenuItem) e . getSource () ) . getText () ) ; 
} 

}; 

JMenuItem m = new JMenuItem ( "Hither") ; 

m.addActionListener (al) ; 

popup, add (m) ; 

m = new JMenuItem ("Yon") ; 

m.addActionListener (al) ; 

popup . add (m) ; 
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m = nev/ JMenuItem ("Afar") ; 

m.addActionListener(al) ; 

popup . add (m) ; 

popup . addSepa rat or () ; 

m = new JMenuItem ("Stay Here") ; 

m.addActionListener (al) ; 

popup, add (m) ; 

enableEvents (AWTEvent.MOUSE_EVENT_MASK) ; 
} 

protected void processMouseEvent (MouseEvent 
e)( 

if (e. isPopupT rigger () ) 
popup . show ( 

e . getComponent ( ) , e.getXO , e. getY() ) ; 

super .processMouseEvent (e) ; 
} 
public static void main (String args[]) { 

Show. inFrame (new Popup () ,200,150) ; 
} 
} ///:- 

3 — wis j > *\e . J_S ^-J ActionListener j uaiJI ^ AiL^J cj^i jSIj 

if—* *— ^Ij^j 3-^jU1I u 1 ^-^ 6-^> o*— '$ m ^j f j-jj >- *j i JMenuItem 

.JTextField 



List boxes and combo 

---boxes 

2-^1 0*1 A^dil AWT *i&* ^i US Swing iu±l\ <&A\ ^ ^U^| ^ j^ 
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: jjjaollj jjuJl (jjjLiw,j '<A2\ ^jii^ *L5jJ ajLS JUI JUI ^jj 
//: ListCombo. Java 
// List boxes & Combo boxes 
package ell. swing; 
import java.awt.*; 
import java.awt. event. *; 
import com. sun. Java. swing. *; 
public class ListCombo extends JPanel { 
public ListCombo () { 

setLayout (new GridLayout (2,1) ) ; 

JList list = new JList (ButtonGroups . ids) ; 

add (new JScrollPane (list) ) ; 

JComboBox combo = new JComboBox () ; 

forfint i = 0; i < 100; i++) 

combo . addltem (Integer. toString(i) ) ; 
add (combo) ; 
} 

public static void main (String args[]) { 
Show. inFrame (new ListCombo () ,200,200) ; 
} 
} ///:- 

JS-^ £i jfiM ±ij& jl«Ja] Qa JListS C£*> f Jft jA ^Lljiiuil jA> J ^iil P(/ Jll| 

Jl ^- a JList j .nir. < « jU-i j^-J c L_jaJ d_SJu ? l jill jj t> .^3123 

.^Uilj JL^ tilj ,i*j JiL^aliill jj*x ijbj juuiij JScrollPane 



Sliders and ^ — isa ^^i 

■■■progress bars 

^j tiij«-4 ilaij tdjj^j (jjjia (jc. CjUIsxaII JU.^U Slider staVl t*ll £-»uu 
progress »j_ Sill luj il LI ,pil» tlijwJL ^-tTill jljjlS) cftlaJI lk»*j ^ 
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r j T « y.jj "full " jji^' •>» i> %^ ^-^ ^y*" 11 J 1 * 1 ^ fj%» iar 
3 «ai jt A^ilj ijSa Jb Jj^l Jc. f iiiu-ll j&U Lm * "empty" £jUll 

■»■ r; progress oar fj-JB Jajji, Sldier *Lik ^ JS*» ^ ? &* 

'.Slider <4u*j A> L 4 -^ Jaj.>ill ^ya jj«jj 

//: Progress. java 

// Using progress bars and sliders 
package ell. swing; 
import java.awt.*; 
import java . awt . event . *; 
import com. sun . java . swing. *; 
import com. sun. java. swing. event. *; 
import com. sun. java. swing. border. *; 
public class Progress extends JPanel { 
JProgressBar pb = new JProgressBar () ; 
JSlider sb = 

new JSliderfJSlider. HORIZONTAL, 0, 100, 60); 
public Progress () { 

setLayout (new GridLayout (2,1) ) ; 
add (pb) ; 
sb.setValue (0) ; 
sb . setPaintTicks (true) ; 
sb. setMajorTickSpacing (20) ; 
sb. setMinorTickSpacing (5) ; 

sb.setBorder(new TitledBorder ("Slide Me")) ; 

sb.addChangeListenerfnew ChangeListener () { 

public void stateChanged(ChangeEvent e) { 

pb . setValue (sb . getValue () ) ; 
} 
}); 
add (sb) ; 

} 

public static void main (String args[]) { 

Show. inFrame (new Progress () ,200,150) ; 
} 
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} ///:- 

t.\ — Sty \ — «i i^iaj — uij JProgressBar ?&&\ Jajjii «.Liil ajU& (jli Jaa^b l«£ 

*__- «jSJI oL_.^tj e \ — *j}!1£ oijUiJI o- j££]| .^ ^Ll«a Jslider 



Trees jUJ&t 
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add (new JTree ( 

new Object [] {"this", "that", "other"})); 

.primitive tree Ajlj *j=>j5 jLykill o^a :J_£jjj 

5Lttj£ (JU1I Jlitll JJ-iajJ .Sivilig *J&« Wi^ 3 ^ jj-alidl f*1 t> jlauiVl Ji^J 

t 2j&A\ fti* l^j lil^jji ^1 tde fault tree ^JaljsWI Sja^ill cliji* ? I.i»jJ 
3 aLi>] j> Ti i jj V™ ■ rti fjSj Lojcj .applet ^iji o*>^* *j>^ jW^j lM i> 

:(jiaJI iJSC al^iiiiil «JJ tiJic jLui>l *u J JLa. ,Jj) ^LaJI ».}a*il OaJ AjcjS Sjajji 

//; Trees. Java 

// Simple Swing tree example. Trees can be made 

// vastly more complex than this. 

package ell. swing; 

import Java . awt . * ; 

import j ava . awt . event . * ; 

import com. sun. java. swing. *; 

import com . sun .java . swing. tree . *; 

// Takes an array of Strings and makes the 

first 

// element a node and the rest leaves: 

class Branch { 

DefaultMutableTreeNode re- 
public Branch (String [] data) { 

r = new DefaultMutableTreeNode (data [0] ) ; 
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for(int i = 1; i < data. length; i++) 

r . add (new Defa ul tMutableTreeNode (data [i ] ) ) ; 

} 

public DefaultMutableTreeNode node() { 

return r; 

} 
} 
public class Trees extends JPanel { 

String [] [] data = { 

{ "Colors", "Red", "Blue", "Green" }, 

{ "Flavors", "Tart", "Sweet", "Bland" }, 

.... .. _, ... ■>. .■ i • ft ii t rr i 



static int i = 0; 

DefaultMutableTreeNode root, child, chosen; 

JTree tree; 

DefaultTreeModel model; 

public Trees () { 

setLayout (new BorderLayout () ) ; 
root = new DefaultMutableTreeNode ("root") ; 
tree = new JTree (root) ; 

// Add it and make it take care of scrolling: 
add(new JScrollPane (tree) , 
BorderLayout . CENTER) ; 
// Capture the tree's model: 
model = (DefaultTreeModel) tree . getModel () ; 
JButton test = new JButton ("Press me") ; 
test. addActionListener (new ActionListener () 
{ 
public void actionPerformed(ActionEvent 
e){ 
if(i < data. length) { 

child = new Branch (data [i++] ) .node() ; 
// What's the last one you clicked? 
chosen = (DefaultMutableTreeNode) 
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tree . getLastSelectedPathComponent () ; 
if (chosen == null) chosen = root; 
// The model will create the 
// appropriate event. In response, the 
// tree will update itself: 
model. insertNodelnto (child, chosen, 0) ; 
// This puts the new node on the 
// currently chosen node. 
} 
} 

}); 

// Change the button's colors: 

test. setBackground (Color . blue) ; 

test . setForeground (Color . white) ; 

JPanel p = new JPanel () ; 

p. add (test) ; 

add(p, BorderLayout . SOUTH) ; 

} 

public static void main (String args[]) { 
Show. inFrame (new Trees () ,200,500) ; 

} 
} ///:- 

i String <-»jl — ="-« (J— jjiXji 3 — jjL-o* ii.fa »|J ,j& SjUc. Branch cJjVl i 'n^ll 
il — uiLill juxi ito. iDefaultMutableTreeNode "t>j**&\ &■ *Uu ?J iij 
.Sja iiil al& leaves $jj ^jSiuij JuiLJI AiL Ul (Sjajill root ji> ^jVl 

.9- Jill liA jia. JjIjJ (Ja.1 Qa node () ^Jjlall ^IftJiuil tillj i«J (jSai 

uijL_a-»ll J ..Mm c^—a i_*jty 5_jSIu 3 — ijjj-aa (jlc cj jjaja Trees (-k-JI L«1 
^j—isJj ,»_>a — ill »i — ft branches £jji U^ i> uj^"" <^Ij 'String 

J Aull U cSjaJJI ^k. yio DefaultMutableTreeNode «-i^JI j^Uc. 

model jrij *illj JTree <-i — >-all <J^i (> Aj ^£^JlH ^iiiuia Sja^ill »^J (^WJ^ 

•DefauItTreeModel aj^jJi 

/yuii Aillij t"'J"' trejiJjjll (J! JTjTee jj-sjfc AiL-iaj ajj L^jc. 4j| lift Joa.^1 

.ijauill t>^ V 1 ^ 1 (iVjjVI V- 4 ' 1 fr'j^k pJ**" 1 t?^ J JScrollPane 
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U^ic. j .aj Jai^l model £J>»jll <5&* t> JTree i_L-aL ^Saill ^ UjSi LSj 

JTree _>uajdl i> <.ilhj (ilia. JuljJJ j»jixuii l£J>ai]l IJA (jJ& J*"" L?' *' J>]j f J^ 

L,-«^c.j .getModel () »lc.Vi .»U gij-iil -^ ^ 'i^i t ^J* 11 ^ ^ 
^ill jj-j«j1 A — «_£UI JLcVl £-u*. *lj?-k fjSl^ insertNodelnto () 
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...Tables Jjl^l 

(_i^ II jl £ j slj .1^, ^jjSIIj yUill jmliirH ija Swing 3jjL« jJ Jjl^aJI jjiu 

Java) JDBC lP> i ^ CjUii«JI .i&ljSl Aj^iA 3^.1 j .xdji l^Lijj (> ^LaVl 

c*L_&«jj .^LuJI J»-aill ^ l^jjiali* <^ia5 ^jII (DataBase Connectivity 
spreadsheet J — «JI ^ — : ^*- a <^> — "^ £-« d^*® Cy Swing ^ Jji^aJl 

.JTable Luuu hjni Jj-i?>. *Li3j I^jKoIjj 
■ '. .^« L_J t d,.iUJ J< ,hl <-jsj£j f — Saill JTable <~^A\ lDU t> jiy 

JTable j— j-aic *1 &] <jJ j> tillil .\+uti ^LLmIL ^SauSa TableModel 

i jaJjll i j»2 «il_iluj .TableModel j->^c pL^isj ^-11 Vj ^Ljiau 

cj ^Jl Ci • & iJJ$ J <±H — a «tW S iJS— • A* TableModel 

-.AbstractTableModel 

//: Table. Java 

// Simple demonstration of JTable 

package ell. swing; 

import java.awt.*; 

import j ava . awt . event .* ; 

import com . sun .Java . swing. *; 

import com . sun . j ava . swing . table. *; 

import com . sun . Java . swing. event. *; 

// The TableModel controls all the data: 

class DataModel extends AbstractTableModel { 
Object [][] data = { 

{"one", "two", "three", "four"}, 
{"five", "six", "seven", "eight"}, 
{"nine", "ten", "eleven", "twelve"}, 

}; 

// Prints data when table changes: 

class TML implements TableModelListener { 



dUjix^i LajJI iludui 
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public void tableChanged(TableModelEvent e) 

{ 
for(int i = 0; i < data. length; i++) { 
for(int j = 0; j < data [0] .length; j++) 

System. out. print (data [i] [j] + " ") ; 
System, out .println () ; 
} 
} 
} 
DataModel () { 

addTableModelListener (new TML () ) ; 
} 
public int getColumnCountf) { 

return data [0] . length; 
} 
public int getRowCount () { 

return data. length; 
) 

public Object getValueAt (int row, int col) { 
return data [row] [col] ; 

} 

public void 

setValue At (Object val, int row, int col) { 
data [row] [col] = val; 
// Indicate the change has happened: 
fireTableDataChanged() ; 
} 

public boolean 
isCellEditable(int row, int col) { 

return true; 
] 

}; 

public class Table extends JPanel { 
public Table () { 

setLayout (new BorderLayout () ) ; 
JTable table = new JTable(new 
DataModel () ) ; 
JScrollPane scrollpane = 
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JTable . createScrollPaneForTable (table) ; 
add (scrollpane, BorderLayout . CENTER) ; 
} 

public static void main (String args[]) { 
Show. inFrame (new Table () ,200,200) ; 
i 
} ///:- 

y-Jc Jj—uasJI d&*j j cCiUmJI ^ Aiji^x* Jc DataModel j.^v-. ^ji=^ 

j noic {.\mixL ^jUI ^jSjj .OLIjmJI J&ljSS ij_p^\ jjLuaJI ^iuo t> .-. IjU.^ i 

jj_»j Vg — ja p-Ju Sj_^ JS ^i AajkaJI ^jkj ,£jll TableModelListener 
pUmjZj iBeans dJ 4ja.ilk^VI ■"■';—"" o^ ^jUI ii *jSj . JjoaJI 
.DataModel yj CiUjL^I jl^L t_i&ji U^ic JTable JjS 



- - - Tabbed Panes ^j^t c^Ujlil 

AjLo SjbJ ^jsjSj iCardLayout ^^-%'ti ^1, iVi.nl 5JjS ^LuiLJI Jj^uaill jJ Lulj 

till — jjn ■ nil £ — x»a. Swing Zj&a Cik. .lils Ji-JI ^-M .CilalLJI ^ a^&jJI i_ilill 

^ita. AaJL»Aj j»jL ^ill JTabbedPane t-iuaL «^L£i1 dua. iji <> Ulji oj£ ^Jill 

.jUi jjc-j switching ^Jall oULocj tajbs ^jLuj^II 

:ij^JI diUjlll *L5u] AjsjS yJUl JUI j^ajj 

//: Tabbed. Java 

// Using tabbed panes 

package ell. swing; 

import java.awt.*; 

import com . sun . Java . swing. * ; 

import com. sun. Java. swing. border . *; 

public class Tabbed extends JPanel { 
static Object [] [] q = { 

{ "Felix", Borders. class }, 

{ "The Professor", Buttons. class }, 

{ "Rock Bottom", ButtonGroups . class }, 



iltUjl%.JJ UajJI Aludui 




/ • 1 Swing *&>&** i-jij*Zu> 



"Theodore", Faces. class }, 
"Simon ", Menus . class } , 
"Alvin", Popup. class }, 
"Tom", ListCombo. class }, 
"Bugs", Trees. class }, 
"Daffy", Table, class }, 

}; 

static JPanel makePanel (Class c) { 
String title = c.getName() ; 
title = title. substring ( 

title. lastlndexOf (' .') + 1) ; 
JPanel sp = null; 
try { 

sp = (JPanel) c.newlnstance () ; 
} catch (Exception e) { 

System . out .print In (e) ; 

} 

sp.setBorderfnew TitledBorder (title) ) ; 
return sp; 

} 

public Tabbed () { 

setLayout (new BorderLayout () ) ; 
JTabbedPane tabbed = new JTabbedPane () ; 
for(int i = 0; i < q. length; i++) 
tabbed. addTab ( (String) q[i] [0] , 
makePanel ( (Class) q[i] [1 ] ) ) ; 
add (tabbed, BorderLayou t . CENTER) ; 
tabbed. setSelectedlndex (q. length/2) ; 
} 
public static void main(String args[]) { 

Show. inFrame (new Tabbed () ,460, 350) ; 
} 
} ///:- 

y_JjVl :(jli«, ^a ■' »« u 1 -^ d — Jjyjk -^jj ' Tabbed () ^Ul Qa*j> ^jj LS 
J — &X setSelectedlndex () ajjIjIIj t^^» ^jA ^Lity addTab () 
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String LSS^ySo Jiuu / ♦ Y 

3 — ^aLill String 3UUL Ujjjji ^jj addTab () <tLjUI *lc.£u«lj »j2i U-iicj 
.^a.jlll ^ »jl<Ja} flu* (^illj ( Component >-*!& JJ ^aLjal n-yjiillj 
t_i_c.jj (^a-JI <-i — wall ^J Class j*-aje iiL pjSia makePanel AL^lall U 
j*-aift AiLjalj c*lliS j»jSljj .i_i*-all Ijuk slity newlnstance () j»,iVi.n"ij cGLijli 
> "^ * ?/^ £' — *M fjfrj «<-i^ll ^1 ^lc. l?jS=>j (^ill TitledBorder 

■ addTab () ^ ^'\,«\,« ^ill JPanel 

JS — ujj fj—i JTabbedPane j — i-aiJI ^4 -^^j*" cj-^jJI 'J* V*": f j& l*aje.j 

.»jja.j sjali ^ l^i. jAiSil ^j I j] tabs ^Wjf^ cW^ t^ 3 
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Thinking in Java, Bruce Eckel, Prentice Hall 
PTR, 1998. / 

Getting Started with Oracle AppBuilder for 
Java, Matthew Kagle, Oracle Press, 1998. 

Java Unleashed, Second Edition, by Michael 
Morrison et al. 1996. 

Hacking Java : The Java Professional's Resource 
Kit, Mark Wutka, Que, 1996. 

Java Script Manual of Style, Ziff-Davis Press 
Development Group, ZDPRESS, 1996. 

Java Unleashed, SAMS.NET Development Group, 
SAMS.NET, 1996. 

Java Developer's Guide, Jamie Jaworski, 
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Hopson and Stephen E. Ingram, SAMS.NET, 1996. 

Tricks of the Java Programming Gurus, Glenn 
Vanderburg, SAMS.NET, 1996. 
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Java. Developer's reference, SAMS.NET, 1996. 
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Presenting Java Beans, Michael Morrison, 

SAMS.NET, 1996. 
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